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To all whom it may concern:

Be it known that I, Auiexy E. OSTRANDER,

residing at Ridgewood, Bergen -county,

"New Jersey, and being a citizen of the
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United States, have invented certain new
and useful Improvements in Door-Operat-
ing Devices, of which the following is a
full, clear, and exact description, such as

will enable others skilled in the art to which |
it appertains to make and to use the saiie,

reference being had to the accompanying

drawings, which illustrate the preferred |

form of the invention, though it isto be un-
derstood that the invention 1s not limited to
the exact details of construction shown and

- described, as it is obvious that various modi-

fications thereof will cccur to
in the art. : :

In said drawings: Figure 1.is a longitu-
dinal sectional view through a portion of
a hopper bottom car showing the inven-

persons skilled

~ tion applied, the particular invention of
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this application being illustrated in con-
nection with a crank arm and link dia-
grammatically illustrated and the sec-
tion being taken on a line 1—1 of Fig. 2.
Fig. 2 is a horizontal sectional view of the
parts shown in Fig. 1, the section being

taken on line 2—2 of Fig. 1, and showing.

the door operating mechanism in top plan.
Fig. 8 is a diagrammatic detail view illus-
trating the manner in which the mecha-
nism operates for starting the opening move-
ment of the doors. Fig. 4 is a view similar
to Fig. 1, illustrating a modified conception
of the invention, and Fig. 5 is a vertical
transverse sectional view taken on the plane
of line 5—35, of Fig. 4. _

It is well known that, in cold weather the
doors of hopper bottom cars become frozen,

often so solidly that it is necessary to use a

sledge, for breaking the ice, before the doors
can be opened. The inevitable result is
that the doors soon become so badly bat-
tered and twisted that it is impossible to

“force them into fully closed position.

The object of this inventicn is to provide,
in-a door operating device, means for mate-
rially inereasing the power of the operating
shaft for opening the doors so that the op-
erator may readily break the ice-seal by the
usual operation of rotating the operating
shaft. :

To this end it consists in suitable cam-like
mechanism adapted for imparting to the
door a powerful initial opening movement

Specification of Letters Patent.
Application filed May 18,

Patented Oct. 22,1912,
1911, Serial No. 628,048. ‘

shaft. : .

A further object is to provide a lock for
the door independent of the operating shaft.

Referring to the drawings forming part
~of this specification;—the numeral 1, in-
dicates the center sill or sills, upon the op-
posite longitudinal sides of which are dis-
posed the hoppers 2—2. T have illustrated
only one pair of doors, but it will be under-
stood that the mechanism may be duplicated

‘upon the first turning of the operating

60

65

upon ‘the similarly arranged doors at the

opposite side of the transverse median line
of the car, all 'of which is common in this
class of cars,

The doors 3, are hinged at their upper
edge, as at 4, in the frame work of the car
the lower edges of the door are connected
together by the usual yoke-bar 5, which

bridges the space between the two -doors and

affords means for attaching the door operat-
ing device. Fixed to one face of the bar 5,
intermediate the doors is a bracket casting
6 in which is rockably mounted, as at 7, a
bell crank lever 8. Suitable stops, as 9 and
10, formed in the casting 6, serve to limit
the movement of the bell crank in either
direction. The bell crank comprises a rela-
tively long arm, and a short arm. The longer
arm projects upwardly approximately par-
allel to the plane of the door.- The shorter
arm prejects at an angle to the long arm,
and away from the door, and when the door
is closed is designed to have the outer sur-
face of its free end engage a co-acting sur-
face 11, of a rigid member 11%, extending
across the space between the two hoppers.
The operating shaft 12 is rotatably mount-
ed in suitable brackets 13—18, fixed to the op-
posite hoppers 2, and extends to the cuter
sides of the car. Fixed to the shaft inter-
mediate the hoppers is a crank arm 14 at
the outer end of which is pivotally con-
nected one end of a link 15. The opposite
end of said link is pivotally connected to
the upper end of the long arm of the bell
crank 8 for operating said bell crank. The
particular design of the crank arm 14 and
link 15 are unimportant to the present in-
vention which may be applied in conjune-
tion with many of the well known door op-
erating means in common use though, for
convenience for illustration I have shown,
diagrammatically, the device of Ames Pat-
ent 806,763 of Dec. 12, 1903, as cne device
with which my invention may be used.
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As best seen in Fig. 8, when the door is
closed, the engagement of the end of the
short arm of the bell crank with the surface
11 is such that the point of contact is some-
what below the plane of a line drawn from
the center of the pivot 7, of the bell crank,
at right angle tc the surface 11. Thus the
rocking movement of the bell crank will
cause the end of the short arm to move, a$
on a cam, upward along the surface 11 and
force the pivot 7 away from said surface
With a force materially greater than that
applied to rock the bell crank.

1 order to provide a lock for the doors
‘when closed the end of the short arm of the
bell crank is formed with a hook or shoul-
der 16, adapted to engage an oppositely dis-
posed shoulder 17 formea upon a counter-
weighted gravity latch 18. The latch 18
is pivotally supported upon the rigid mem-
ber 11~

The operation of the device is simple, and
as follows:—Considering the door to be
open; rotation of the operating shaft and
crank arm in a clockwise direction; Fig. 1
maintains the long arm of the bell crank 8
against the stop 9, and moves the door into
closed position without relative movement
of the bell crank, the gravity latch giving
way to the head of the short arm of the bell
crank, and latching securely behind the

* choulder 16 of said head. When unlocking
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the door; the first movement of the operat-
ing shaft and crank arm, in a contra-clock-

_wise direction, will force the upper end of

the long arm of the bell crank 8 toward the
plane of the doors, rocking said bell crank
about its pivot, from the position shown by
full lines in Fig. 8 to the position shown in
dotted lines in said figure, until the long
arm of the bell crank contacts with the
stop 10, or until any ice seal, which may
exist between the doors and their respective
hoppers, is broken. This movement disen-
gages the head of the short arm of the bell
crank from the gravity latch 18 so that the
door is free to move into open position by
continued rotation of the operating shaft.
In the modifications, Figs. 4 and 5, the
bell crank mechanism is shown relatively re-
versed so that the long arm as 8* of said bell
crank depends. This disposal of parts ren-
ders possible the use of a gravity latch with-
out the counter weight which is a necessary
part of said latch in the construction just
described. In the modified structure the
long arm of the bell crank is positioned ap-
proximately midway the length of a short
shaft 7= extending between the walls of the
hoppers and rotatably mounted in spaced
brackets 6+—6#, fixed to the yoke-bar b2
The short arm of the bell crank is dupli-
cated and fixed to opposite ends of the shaft
7=, The gravity latch as 18 is likewise

65 duplicated, one for each of the short arms.

The short arms of the bell crank: are dis-
posed adjacent the walls of the opposite
hoppers, and the gravit ‘latches 182 are p1v-
otally mounted in suitable brackets 19 fixed

to said hoppers. Each of the brackets 19.

is formed with a surface 11° adapted to be
engaged by the end of the short arm siumi-
lurly as is the surface 11 of the member 112

‘This arrangement provides a positive and

comparatively independent lock for each of
the doors.
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The length of the connecting link 15 is o

' made adjustable to compensate for varia-

tions of construction, wear, etc., as follows:
The end adjacent the bell crank 8 is thread-
ed as at 20, and fitted into a threaded aper-
ture formed in the hollow of a U-shaped
member 21, between the opposite ends of
which the upper end of the long arm of the
bell crank is pivoted. A lock nut 22 is fitted
to the threaded portion of ‘the link 15 and
abuts the member 21.

Wherever the term “ tension type” is em-
ployed in the claims hereto appended, it is
intended that such term shall distinguish
that form of door operating device wherein
the door is pulled to its closed position in
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contradistinction to that form wherein the -

door is designed to be pushed to its seat.
Having thus described the invention what

I claim as new and desire to secure by Let-

ters Patent is:—

1. In a car door operating device of the
tension type, the combination comprising a
door, an” operating shaft, a bell crank %e-
tween said operating shaft and said door
for transmitting the movement of said shaft
to said door and adapted to increase the
power of said operating shaft for opening
said door. ' '

9, In a car door operating device of the
tension type, the combination comprising a
door, an operating shaft, a bell crank be-
tween said operating shaft and said door for
transmitting the movement of said shaft to
said door. :

3. In a car door operating device, the
combination comprising lifting means, a
door, and interposed lever adapted to auto-
matically push open said door while one
end of said lifting means is rising to a
higher plane. '

4. In a car door operating device of the
tension type, the combination "comprising
lifting means, a door and an interposed bell
crank adapted to automatically push open
said door while one end of said lifting
means is rising to a higher plane.

5. In a car door operating device of the
tension type, the combination comprising a
deor clesing and locking means including
a bell crank supported above the lower edge
gf the door adapted to partly open said

oor.

6. In a car door operating device of the
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tension type, comprising an operating’ shaft,
a crank arm, a connecting link, a door, a
rockable member connected with said door
adapted to initially open the same and a
fixed abutment therefor.

7. In a hopper door operating device, the
combination comprising an operating shaft,
a link operable thereby, a door, and a-door
opening bell crank intermediate said link
and door.

8. In a hopper door operating device, the
combination eomprising an operating shaft,
a link operable thereby,a door toward which
sald link extends, and a crank arm sup-
ported on and rockable in juxtaposition to
the door-end of said link adapted to force
said door to an open position. -

9. In a hopper door operating device, the
combination comprising an operating shaft,
a link operable thereby, a door, a stop in
juxtaposition to said door, and a bell crank
lever adapted to cooperate therewith to open
said door.

10. In a hopper door operating device, the
combination comprising an operating shaft,
a link operable thereby, a door, locking
means for said door operable from said link,
and a stop coOperating with said locking
means for opening said door.

11. In a hopper door operating device, the
combination comprising an operating shaft,
a link operable thereby, a door, a stop in
proximity to said door when in closed posi-
tion, and rockable means operable by said
link adapted to coGperate with said stop to
release and partly open said door.

12. In a hopper door operating device, the
combination comprising an operating shaft,
a link operable therefrom, a door, an inde-
pendently ' mounted movable member, and
rockable means operable by said link adapt-
ed to engage said member to lock and re-
lease said door. .

13. In a hopper door operating device, the
combination comprising an opgrating shaft,
a link operable thereby, a door, an inde-
pendently mounted rigid member, and a
rockable bell erank connecting said door and
link adapted to cobperate with said rigid
member to force.open the door.

14. In a hopper door operating device, the
combination comprising an operating shaft,
a link operable thereby, a door, an inde-
pendently mounted movable member, and a
rockable member on said door adapted to
engage said movable member.

15. In a door operating device, the com-
bination comprising an operating shaft, a
link operable thereby, a door, a bell crank
rockably mounted upon said door and
adapted to be rocked by said link, a pair of
stops for limiting the movement of said bell
erank, and means engaged by said bell crank

" while moving between said stops adapted
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for forcing the door open.

16. In a door operating device, the com-
bination comprising an operating shaft, a
link operable thereby, a door, a bell crank
rockably mounted upon said door and
adapted to be rocked by said link, a stop for
limiting the movement of said bell crank in
one direction, and means engaged by said
bell crank while moving away from. said
stop adapted for fercing the door open.

17. In a door operating device, the com-
bination comprising an operating shaft, a

link operable thereby, a door, a bell crank

rockably mounted upon said deor and
adapted to be rocked by said link, a stop for
limiting the movement of said bell crank in
one direction, means for engaging said bell
crank adapted for locking sald door while
said bell crank is in engagement with said
stop, and means engaged by said bell crank
when said bell crank is out of engagement
with said stop for forcing the door open.

18. In a door operating device, the com-
bination comprising an operating shaft, a
link cperable thereby, a door, a bell crank

rockably mounted upon said door and

adapted to be rocked by said link, said bell
crank comprising a plurality of arms, and
a plurality of rigid members adapted to be
engaged by some of said arms for forcing
the door opefl. :

19. In a hopper door cperating device, the
combination comprising an operating shaft,
a link operable thereby, a- door, a bell crank
rockably mounted upon said door and
adapted to be rocked by said link, said bell
crank comprising a plurality of arms, one
of said arms being connected to said link,
and rigid members adapted to be engaged
by other arms for forcing the deor open.

20. In a car door operating device, means
for operating a door comprising a crank
shaft, crank arr, a rockable cam, and neans
carried by the car adapted to be engaged by
the cam to force the door toward open posi-
tion.

21: A car door operating device compris-
ing a cam abutment, a crank shaft, crank
arm and a cam member adapted to engage
said abutment to force the door toward open
position. ‘

22. In a car door cperating device, a fixed
abutnient, and a rockable bell crank member
adapted to engage said abutment to force
the door toward open position.

23. In a car door operating and support-
ing device of the tension type, the combi-
nation comprising an operating shaft, a
crank arm, a connecting link, a door, and
rockable means, intermediate said link and
door, adapted to automatically lock said
door.

24. In a car door operating and support-
ing device of the tension type, the combi-
nation comprising an operating shaft, a
crank arm, a connecting link, a door, and
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means in juxtaposition to the door, adapted
to automatically lock said door.

95. In a car doot- operating and support-
ing device of the tension type, the combi-
nation comprising an operating shaft, a
crank arm, a connecting link, a door, lifting

. means, and interposed means adapted to
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control a lock for said door.

26. In a car door operating and support-
ing device of the tension type, the combina-
tion comprising an operating shaft, a crank
arm, a conecting link, a door, and a bell
crank locking member interposed between
said link and the door.

97. In a car door operating and support-
ing device of the tension type, the combi-
nation comprising an operating shaft, a
crank arm, a connecting link, a door, a bell
crank locking member connected therein,
and a socket member adapted to receive part
of said bell crank to lock said door in closed
position.

98. In a car door operating and support-
ing device of the tension type, the combi-
nation comprising an operatin, shaft, a
crank arm, a connecting link, a door, and a
rockable locking member interposed between
said link and door.

99. In a car door operating and support— ‘

ing device of the temsion typé, the combi-
nation comprising an operating shaft, a
crank arm, a connecting link, a door, a rock-
able locking member connected with said
door, and means for rocking said locking
member.

0. In a car door operating and support-
ing device of the tension type, the combi-

. nation comprising a door closing means, and
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a rockable locking member connected with
said door and movable therewith. :

31. In a car door operating device of the
tension type, the combination comprising an
operating shaft, a crank arm, a connecting
link, a door, and a rockable member con-
nected with said deor and movable with the
door, said member being adapted to release
said door. '

392. In a car door operating device of the
tension type, the combination comprising an
operating shaft, a crank arm, a connecting
link, a door, and means movable with said
door extending laterally beyond said door
adapted to lock the same in closed position.

‘bination comprising an_operatin

1,041,864

33. In a hopper door operating device,
the combination comprising an operating
shaft, a crank, a link operable thereby, a
door, and door unlecking bell crank inter-
‘mediate said link and door.

34, In a hopper door operating device,
the combination comprising an operating
s(aihaft-, a crank, a link, operable thereby, a

oor
rockable on said door adapted to lock the
same in closed position.

35. In a hopper door operating device,
the combination comprising an operating
shaft, a crank, a link operable thereby, a
door, a bell crank on said door; and inter-
locking means adapted to codperate there-
with. ‘

36. In a hopper door operating device,
the combination comprising an operating
shaft and crank, a link, operable thereby, a
door, a bell crank on said door operable
from said link, and a stop coSperating with
said bell crank. v

37. In a hopper door operating device,

the combination comprising an operating.

shaft, a crank arm, a link operable thereby,
a door, and locking bell crank carried on
said door and operable by said link.

38. In a door operating device, the com-
bination comprising an operating shaft, a
link operable thereby, a door, a lever rock-
ably mounted upon and movable with said
door adapted to be rocked by said link, and
means for adjusting the length of said link.

39. In a door operating device, the com-
bination comprising an operating shaft, a
link operable thereby, a door, a lever shift-
ably mounted upon said door adapted to

be shifted by said link, and means for ad-

justing the length of said link,

40. In a door operating device, the com-

i shaft, a

link operable thereby, a door, a loc king lever
mounted upon said door adapted to be oper-
ated by said link, and means for adjusting
the length of said link.

In witness whereof I have hereunto set
my hand in the presence of two witnesses.

ALLEN E. OSTRANDER.

Witnesses: ,
Freperics H. GiBBs,
Epwarp H. Fisaer,

Coples of thisA patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”

and means movable with the door and -
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