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UNITED STATES PATENT OFFICE, 
RALPII V. SAGE, OF WESTMONT, PENNSYLVANIA. 

DOOR FOR OU M P N G - CARS. 

SPECIFICATION forming part of Letters Patent No. 699,820, dated May 13, 1902. 
Application filed Decemberll, 1901, Serial No, 85,450, (No model.) 

To all twhOn it inval? concer'72: Having thus given a general description of 
Beit known that I, RALPH. W. SAGE, a citi- | certain features of my invention, I will now, 

Zen of the United States, residing in the bor 
ough of Westmont, in the county of Cambria 
and State of Pennsylvania, have invented cer 
tain new and useful Improvements in Doors 
for Dumping-Cars; and I do hereby declare 
the following to be a full, clear, and exact de 
Scription of the invention, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. 
My invention consists of various improved 

constructions and arrangements of doors and 
their operating mechanism for dumping-cars 
adapted to discharge a load of minerals or 
similar materials by gravity after opening 
the doors, which are located in the lower por 
tions of the car. 

Certain of the objects of my invention are 
to provide a form of door with connections 
and operating mechanism such that the bot 
tom of the car or hopper may be very close 
to the top of the railway-rails, by means of 
which arrangement the center of gravity of 
the car and its lading is lowered, thus keep 
ing it in more stable equilibrium than if the 
center of gravity were higher, in addition to 
which this construction also enables me to 
provide a car of larger capacity within a rea 
Sonable limit of height. My arrangement of 
the doors and operating mechanism is such 
that the lower portions thered f may be very 
close to the rails, as the doors are so hung 
that when open they will not drag on the 
ground or come in contact with obstructions 
between the tracks. 
Another object of my invention is to pro 

vide an arrangement such that when the cargo 
of the car is discharged it will not interfere 
with nor be obstructed by the door-operating 
mechanism; and it is a further object of my 
invention to provide doors and operating 
mechanism therefor that are of simple and 
economical construction and easy in opera 
tion. 

For the sake of simplicity in the descrip 
tion and drawings I have shown my improved 
doors and mechanism there for in connection 
with what is known as a “self-clearing” hop 
per-car; but these doors can be applied to 
gondola or other cars also, as may be readily 
understood. 

in order to make my invention more clear, 
refer to the annexed two sheets of drawings, 
which form part of this specification, and in 
which like numbers refer to like parts. 
In Figure 1 the left-hand portion is a ver 

tical longitudinal sectional elevation taken 
between the center sills and the car sides, 
while the right-hand portion of this drawing 
is an exterior side elevation. Fig. 2 is a ver 
tical longitudinal sectional elevation on the 
line A A of Fig. 3. Fig. 3 is a vertical trans 
verse sectional elevation taken on the line 
B B of Fig. 2. 
Referring now to the various characters of 

reference upon the drawings, 1 represents 
the flat portions of the doors, shown in this 
case as of rectangular form, said flat por 
tions being stiffened and reinforced on their 
lower sides by the members 2 at their ends 
and by the members 5 at the sides. The two 
adjacent doors on each side of the transverse 
center line are secured together in pairs by 
connecting members 3, shown as angles, Se 
cured to the flat portions of the doors and to 
the framework 2 by the connections 4, which 
latter are also shown as angles. 
The pair of adjoining doors is supported 

by an intermediate swinging link 6, pivoted 
by the hinge 8 to the connecting member 3, 
the upper end of said Swinging link being 
mounted on the shaft or pin 7, which in turn 
is supported by the center sills or car-frame, 
as indicated, and the outer sides of the doors 
are supported by the outer swinging links 9, 
which are provided with the pivots 10 and 11, 
as shown. 
The movement of each pair of doors is ef 

fected by means of a flexible member 12, 
shown as a spirocket-chain attached to the 
connecting member 3 by means of an eye or 
pivot 13, said chain being provided with an 
idler-pulley 14, mounted on the shaft 15, sup 
ported in bearings 16, which are attached to 
the center sills or framework of the car. The 
chain 12 passes over and engages with the 
sprocket-wheel 17, mounted on the winding 
shaft 18, said winding-shaft being provided 
with a square end adapted to receive a crank 
or wrench, in addition to which it also has a 
ratchet-wheel 19 and means for locking and 
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securing the same in position by means of 
the pawl 20 and the pawl-lock 21. The center 
sills of the car are shown in this case as com 
posed of channels 22, which also act as sup 
ports for the operating mechanism of the 
doors, and upon reference to the drawings it 
may be seen that said operating and locking 
mechanism is located in an open space be 
tween and below the center sills in such a 
way as to be well protected, free for use at 
all times, and not obstructed by the car-lad 
ing in any manner. - 
23 represents the side channels of the car 

body, which also serve as supports for the 
outer swinging links 9. 
24 represents transverse members, shown 

as channels, framed between the center sills 
and the side channels. 

25 is a transverse member, shown as a 
channel, secured to the inner sides of the 
hoppers and located in the open space be 
tween them. 

26 represents locking-jaws for further se 
curing the doors in closed position in addi 
tion to the locking arrangement in connection 
with the ratchet-wheel before mentioned. 27 
is a pin or pivot upon which said locking-jaws 
are hinged. 

28 is a support for the pin 27 of the lock 
ing-jaws. 29 represents links for operating 
said jaws. 30 is an eye connecting said links 
with the crank-lever 31, 32 is a pivot for 

33 is a rod for manipulat 
ing said crank-lever by means of the chain 
provided with the ring 35, as shown, which 
latter is located in a convenient position at 
the side of the car, and 34 is a support and 
guide for the rod 33. 

36 is the car-body, and 37 indicates the 
truck, which may be of any usual form. 

It will be noted that I arrange the doors to 
swing upon the links, as shown, in such a 
manner that they do not materially reduce 
the clearance between the bottom of the car 
body and the ground or track, and as the 
doors are swung open they become inclined 
in such a way that any material which might 
lodge upon them will roll off, together with 
the bulk of the load as it is being discharged. 

In order to make doubly sure that the doors 
will remain closed during the transportation 
of a load, I provide in addition to the ratchet 
and-pawl mechanism for the winding-shaft 
the locking-jaws 26 and their attachments, as 
heretofore described, so that there will be no 
danger of dumping the load, even if the wind 
ing-shaft should become unlocked through 
accident or inadvertence. 
When the car is empty, the doors may be 

closed by turning the winding-shaft in the 
proper direction, and when the inner edges 
of the doors strike the inclined surfaces of 
the locking-jaws 26 they become automatic 
ally locked in position, in addition to which 
the pawl and ratchet for the winding-shaft 
give further security. The doors may be 
opened by pulling on the link 35 of the ma 
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nipulating-chain and turning the winding 
shaft in the proper direction. 
As may be seen on reference to the draw 

ings, the links which support the doors are 
inclined downwardly toward the transverse 
center line of the car when the doors are in 
closed position, and by reason of this arrange 
ment the load on the doors will assist to open 
them as soon as they are unlocked. After 
the doors are thus swung partially open the 
opening may be completed by turning the 
winding-shaft and locking it, when the doors 
occupy the position for fully discharging the 
load, as shown at the left-hand side of Fig. 1 
and at the right-hand side of Fig. 2. After 
the pawl is released the doors will begin to 
close because of their own weight by reason 
of the inclination to the vertical of the swing 
ing rods which support them, and the com 
plete closing can then be accomplished by 
turning the winding-shaft in the proper di 
rection. 

It should be noted that each pair of doors 
may be operated independently of the other 
pair, which is an advantage in case it is de 
sired to discharge a portion of the load or to 
deliver the bulk of the load in one place. 
Although I have shown and described the 

flexible member 12 for operating the doors as 
a sprocket-chain, I do not limit myself to this 
specific form, as I may use an ordinary link 
chain, in which case the sprocket-wheel 17 
would be replaced by a wheel provided with 
suitable indentations and projections to reg 
ister with the links of the ordinary chain, or 
I may use a wire rope operated by a pulley 
provided with the usual V-shaped groove, 
and although have shown the adjacent doors 
secured together by a connecting member I 
may make these two doors in one piece by ex 
tending the flat portion 1 and the end stiffen 
ers 5 across the intermediate opening, as may 
be readily understood. 
Although I have shown certain of my im 

provements in considerable detail, I do not 
limit myself to the exact particulars of the 
construction, arrangements, or sections shown 
and described, but may use such substitu 
tions, modifications, or equivalents thereof as 
are embraced within the scope of my inven 
tion and as pointed out in the claims. 
Having thus given a description of my in 

vention, what I desire to Secure by Letters 
Patent is 

1. In a hopper-car, a door mounted on swing 
ing links, an endless flexible member secured 
to said door, and means for operating the 
same to open and close the door aforesaid. 

2. In a hopper-car, a pair of adjacent doors 
mounted on Swinging links, a connecting mem 
ber secured to each of said doors, an endless 
flexible member attached to said connecting 
memberintermediate of said doors, and means 
for operating the same. 

3. In a hopper-car, a pair of doors mounted 
on swinging links, a connecting member Se 
cured to each of said doors, an endless flexible 
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member attached to said connecting member 
intermediate of the doors, a winding-shaft and 
pulley for operating said flexible member for 
the purpose of opening and closing said doors. 

4. In a hopper-car, a pair of doors mounted 
on swinging links, a connecting member se 
cured to each of said doors, an endless flexi 
ble member attached to said connecting mem 
berintermediate of the doors, an idler-pulley 
mounted above said doors, and a winding 
shaft for Operating said flexible member to 
Open and close the doors aforesaid. 

5. In a hopper-car, a pair of doors mounted 
on SWinging links, a connecting member se 
cured to each of said doors, an endless flexi 
ble member attached to said connecting mem 
ber intermediate of the doors, an idler-pulley 
mounted above said doors, an operating-pull 
ley mounted on a winding-shaft, and means 
for locking said winding-shaft. 

6. In a hopper-car, provided with center 
sills, a pair of doors mounted on swinging 
links, a connecting member secured to each 
of said pair of doors, an endless flexibie mem 
ber secured to said connecting member inter 
mediate of said doors, means for operating 
said flexible member comprising an idler-pull 
ley, an operating-pulley and a winding-shaft, 
Said operating mechanism being located in an 
Open space between and below the center sills 
of the car. 

7. In a hopper-car, a pair of doors mounted 
on Swinging links, a connecting memberse 
cured to each of Said doors, an endless flexi 
ble member attached to said connecting 
member intermediate of the doors, an idler 
pulley mounted on the car-frame above said 
doors, an Operating - pulley mounted on a 
winding-shaft provided with a ratchet, a pawl 
and a pawl-lock. 

8. In a hopper-car, a pair of doors mounted 
On SWinging links, a connecting member se 
cured to each of Said doors, a sprocket-chain 
attached to the connecting member interme 
diate of said doors, an idler-pulley mounted 
on the car-frame above said doors, a sprocket 
wheeland winding-shaft for opening and clos 
ing the doors by means of the chain aforesaid. 

9. In a hopper-car, a pair of doors, swing 
ing links pivoted to said doors and to the car 
frame, a connecting member attached to each 
of said doors, a sprocket-chain attached to 
Said connecting member intermediate of the 
doors, an idler-pulley mounted on the car 
frame above said doors, a sprocket-wheel and 
winding-shaft therefor, said winding-shaft 
being provided with a ratchet, pawl and pawl 
lock. 

10. A car provided with a pair of hoppers 
extending below the frame thereof, said hop 
pers having horizontal openings at their lower 
ends, a pair of doors for said hoppers, swing 
ing links pivoted to said doors and to the car 
framework, a connecting member secured to 
each of the pair of adjacent doors, an endless 

:S 

member intermediate of the doors, and means 
for operating said flexible member. 

11. A car provided with a pair of hoppers 
extending below the frame thereof, said hop 
pers having horizontal openings at their lower 
ends, a pair of doors for said hoppers, swing 
ing links pivoted to said doors and to the car 
framework, a connecting member secured to 
each of said pair of adjacent doors, an endless 
flexible member attached to said connecting 
member intermediate of the doors, an idler 
pulley mounted above the pair of doors, a 
sprocket-wheel and winding-shaft for operat 
ing said flexible member to open and close 
the doors aforesaid. .. 

12. In a hopper-car, a pair of doors mount 
ed on Outer and intermediate swinging links, 
a connecting member secured to each door of 
said pair, each door being composed of a flat 
body portion provided with side and end stiff 
ening members attached thereto. 

13. In a dumping-car, a pair of hoppers, 
one of which is located on each side of the 
center sill and extends below the car-frame, 
said hoppers having horizontal openings at 
their lower ends, a pair of doors for said hop 
pers, swinging links pivoted to said doors and 
to the car-frame, a connecting member se 
cured to each of said pair of doors, an endless 
flexible member attached to said connecting 
member intermediate of the doors, said flexi 
ble member being located in the open space 
between and below said car-sills, and means 
for operating said flexible member to open 
and close the doors aforesaid. 

14. In a hopper-car, two pairs of doors, a. 
connecting member secured to the adjacent 
doors of each pair, an endless flexible mem 
ber attached to each of said connecting mem 
bers intermediate of the doors, and means for 
Operating said flexible member, so that each 
of the two pairs of doors may be opened and 
closed independently of the other pair. 

15. In a hopper - car, two pairs of doors 
mounted on Swinging links, a connecting mem 
ber secured to the adjacent doors of each pair, 
a separate continuous chain attached to each 
Of Said connecting members intermediate of 
the doors, and means for operating said chain 
so that each of the two pairs of doors may be 
opened and closed independently of the other 
pair. 

16. In a dumping-car, two pairs of doors 
mounted on Swinging links, a connecting mem 
ber secured to the adjacent doors of each pair, 
a Separate continuous chain attached to each 
of said connecting members intermediate of 
the doors, an idler-pulley mounted above each 
pair of doors, a sprocket-wheel mounted on a 
winding-shaft supported by the car-framing 
and means for operating the same. 

17. In a dumping-car provided with a pair 
of center sills, two pairs of doors mounted on 
Swinging links, a connecting member secured 
to the adjacent doors of each pair, a separate 

flexible member attached to said connecting continuous operating-chain for each pair of 
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doors attached to said connecting member in 
termediate of the doors, an idler-pulley mount 
ed above each pair of doors on a shaft sup 
ported by the center sills, a sprocket-wheel 
for each chain located between the center sills 
and mounted on a winding-shaft extending 
to the car side, and means for operating and 
locking said winding-shaft. 

18. In a dumping-car provided with a pair 
of center sills, two pairs of doors mounted on 
swinging links, a connecting member secured 
to the adjacent doors of each pair, a separate 
continuous operating-chain for each pair of 
doors attached to said connecting member in 
termediate of the doors, an idler-pulley mount 
ed above each pair of doors, a sprocket-wheel 
for each chain, said idler-pulleys and sprocket 
wheels being mounted between said center 
sills, a winding-shaft for said sprocket-wheel 
extending to the side of the car, a ratchet 
wheel mounted on said winding-shaft and a 
pawl and lock for coöperating with said 
ratchet-wheel. . 

19. In a dumping-car provided with a pair 
of center sills spaced apart, a pair of doors, a 
connecting member secured to each of said 
doors, swinging links pivoted to the outer 
ends of said doors and to the car-framing, and 
a middle swinging link pivoted to said con 
necting memberintermediate of the doors, the 
upper pivot of said middle link being mounted 
between the center sills aforesaid. 

20. In a dumping-car provided with a pair 
of center sills, two pairs of doors mounted on 
swinging links, a connecting member secured 
to the adjacent doors of each pair, a separate 
continuous operating-chain for each pair of 
doors attached to said connecting member 
intermediate of the doors, an idler-pulley 
mounted above each pair of doors, a sprocket 
wheel for each chain, said idler-pulleys and 
sprocket-wheels being mounted between said 
center sills, a winding-shaft for each sprocket 
wheel extending from said center sills to the 
side of the car, a ratchet-wheel mounted on 
each winding-shaft, a pawl and lock mounted 
on the car side for coöperating with each 
ratchet-wheel, and a wrench or crankfor op 
erating each of the winding-shafts aforesaid. 

21. In a dumping-car provided with a pair 
of center sills spaced apart, a pair of doors, 
horizontal when in closed position; a connect 
ing member secured to each of said doors, two 
swinging links pivoted to each of the Outer 
ends of said doors and to the car-framing, a 
middle swinging link pivoted to said connect 
ing member intermediate of the doors, the up 
per pivot of said middle link being mounted 
between the center sills aforesaid; the swing 
ing links nearest the transverse center line 
of the car being longer than those most dis 
tant from it whereby the doors when opened 
assume an inclined position. 

22. In a dumping-car provided with a pair 
of center sills, tWO pairs of doors, a connect 
ing member secured to the adjacent doors of 
each pair, a central supporting Swinging link 
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pivoted to each of said connecting members 
intermediate of the doors, the upper end of 
said middle swinging link being mounted on 
a shaft supported by the center sills afore 
said, swinging links pivoted to the outer ends 
of said doors and to the car-frame, a sepa 
rate continuous operating-chain attached to 
said connecting member intermediate of said 
doors, an idler-pulley mounted on a shaft sup 
ported by and between said center sills, a 
sprocket-wheel also mounted between said 
center sills on a winding-shaft extending to 
the car sides, and means for operating and 
locking said winding-shaft. 

23. In a dumping-car provided with oppo 
sitely-swinging doors mounted on vibratory 
links, a pair of locking-jaws pivoted to the 
car-framing between the inner edges of said 
doors, and means for operating said locking 
jaws. 

24. In a dumping-car provided with two 
pairs of oppositely-swinging doors, a stiffen 
ing and reinforcing member attached to the 
inner edges of each of said pairs of doors, a 
pair of locking-jaws pivoted between the 
pairs of doors, said locking-jaws being pro 
vided with inclined and vertical surfaces for 
automatically engaging with and securing 
said doors in closed position by coöperating 
with the stiffening and reinforcing members 
aforesaid. 

25. In a dumping-car provided with oppo 
sitely-swinging doors, a pair of locking-ja.WS 
mounted on a pin secured intermediate of 
said doors, said locking-jaws being provided 
with suitable surfaces for automatically en 
gaging and locking the doors aforesaid, and 
means for lifting and disengaging said lock 
ing-jaws. 

26. In a dumping-car provided with a pair 
of oppositely-swinging doors, a pair of lock 
ing-jaws mounted on a pin secured interme 
diate of said doors, said locking-jaws being 
provided with suitable surfaces for auto 
matically engaging with and securing said 
doors in closed position; link, crank and chain 
connections for lifting and disengaging said 
locking-jaws. 

27. In a dumping - car provided with two 
pairs of oppositely-swinging doors mounted 
on vibratory links, a stiffening and reinforc 
ing member attached to the inner edges of 
each pair of doors, a pair of locking-jaws 
mounted between the pairs of oppositely 
swinging doors, said locking-jaws being pro 
vided with suitable surfaces for engaging 
with the stiffening and reinforcing member 
aforesaid, and means for lifting and disen 
gaging said locking-jaws. 

28. In a dumping - car provided with two 
pairs of oppositely-swinging doors mounted 
on vibratory links, a connecting member se 
cured to the adjacent doors of each pair, a 
separate continuous operating-chain for each 
pair of doors attached to said connecting 
member intermediate of the doors, means for 
operating said chain, a stiffening and rein 
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forcing member secured to the inner edges of 
said doors, a pair of locking-jaws mounted 
between said pairs of doors and provided with 
suitable surfaces for engaging with and se 
curing said doors by means of the stiffening 
member aforesaid, and means for lifting and 
disengaging said locking-jaws. 

29. In a dumping-car, two pairs of oppo 
sitely-swinging doors mounted on vibratory 
links, a connecting member secured to the 
adjacent doors of each pair, a separate con 
tinuous operating-chain for each pair of doors 
attached to said connecting member inter 
mediate of the doors, an idler-pulley mount 
ed above each pair of doors, a sprocket-wheel 
for each chain, a winding - shaft for each 
sprocket-wheel extending to the side of the 
car, means for operating and locking said 
winding-shafts, a pair of locking-jaws piv 
oted intermediate of the pairs of doors and 
provided with suitable surfaces for engaging 
and securing said doors, and means for lift 
ing and disengaging said locking-jaws. 

30. In a hopper-car provided with a pair of 

5 

center sills spaced apart, two pairs of oppo 
sitely-swinging doors mounted on vibratory 
links, a connecting member secured to the 
adjacent doors of each pair, a separate con 
tinuous operating-chain attached to each con 
necting member intermediate of the doors, 
an idler-pulley mounted above each pair of 
doors on a shaft supported by and between 
said center sills, a sprocket-wheel for each 
chain also mounted between said center sills 
on a winding-shaft extending to the car side, 
means for operating and locking said wind 
ing-shafts, a pair of locking-jaws pivoted in 
termediate of the pairs of doors and provided 
with suitable surfaces for automatically en 
gaging and securing said doors, and means 
for lifting and disengaging said locking-jaws. 

In testimony whereof I hereto affix my sig 
nature in the presence of two witnesses. 

RALPH. V. SAGE. 
Witnesses: 

J. R. WEMLINGER, 
HERBERT LUEBBERT. 
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