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1

'This invention relates to railway cars and more

particularly to improvements in railway gondola
cars having drop bottom dooxrs.

The principal object of the invention is to
provide g spring actuated unit, separate from
the hinge connection of the door to the car, which
tends to resist opening movement of the door.

Due to the weight of drop bottom doors of
gondola, cars, difficulty has been often experi-
enced in the past in moving the doors from open
to closed position, it frequently requ.ring more
than one man to effect closure of the door. To
overcome this difficulty, a spring actuated unit
is provided which tends to partly counterbalance
the weight of the door so that complete closure
may be easily effected by but a single man.

A primary feature of the invention consists in
providng the hinged door of a railway car with
an arm which is pivotally connected thereto and
depends therefrom adjacent the hinged edge
thereof and with a spring for causing the arm
to rotate about its pivot into engagement with
the fixed part of the car to afford resistance to
opening movement of the door.

Another feature of the invention consists in
provid ng the hinged door of a railway gondola
car with a pivoted arm spaced laterally from the
means by which the door is hinged to the car
and in interposing a spring between the arm and
the door to cause the arm to bear against a fixed
part of the car and thereby afford resistance to
opening movement of the door.

A still further feature of the invention consists
in provid:ng a hinged door of a railway car with
a spring actuated unit separate from the means
by which the door is hingad to the car, the unit
involving an arm pivoted to the door adjacent
the hinged edge thereof and depending there-
from and a spring cooperable with the arm for
forcing it against a fixed part of the car to afford
resistance to open:ng movement of the door

A still further feature of the invention consists
in providing the door of a railway gondola car
with a spring actuated unit separate from the
means hingedly connecting the door to the car
body, the unit involving a member secured to the
door, an arm pivotally connected to the member
and a spring cooperable w:th the arm for urging
it against a fixed part of the car so as to provide
a force tending to resist opening of the door.

A still further feature of the invention consists
in providing a spring actuated unit for the hinged
door of a railway car which exerts a force tend-
ing to resist opening movement of the door, the

moment arm of the force of the spring about the ;

hinge axis of the door being arranged so as to
decrease upon an opening movement of the door.

Other and more specific features of the inven-
tion, residing in advantageous forms, combina-
tions and relations of parts will hereinafter ap-
pear and be pointed out in the claims. -
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In the drawings,

Figure 1 is a fragmentary plan view of a rail-
way gondola car showing one of the drop bottom
doors with a portion thercof taken away to show
the invention.

Figure 2 is a fragmentary s:de elevational view
of the construction illustrated in Figure 1, the
portion of the view at the left of the cenfer .
tnereof being in section on a line corresponding
to line 2—2 of Figure 1.

Figure 3 is an enlarged plan view of one corner
of a drep bottom door of a ra'lway gondola car
and the adjacent parts of the car.

Figure 4 is an enlarged vertical sectional view
taken on line 4—4 of Figure 1.

Figure b is a view sim.lar to Figure 4 of a
slightly medified form of the invention showing
the door in open position.

Figure 6 is a view similar to Figure 4 of the
same modified form of the invention shown in
Figure b taken on a line corresponding to line
€—5 of Figure 1.

As the construction of the car on one side of
the longitudinal axis thereof is identical with the

_constructicn of the car on the other side, only

one-half of the car structure is iilustrated and,
as each door and the cooperat.ng parts thereof
are the same, only one deoor and the adjoining
portions of the car are shown.

In the drawings, i indicates one of the upright
structural members of the center sill of the ear
and 2 one of the side sills which may conveniently
be of angle shape having an upright or vertical
flange § and a horizontal flange 4, the inner edge
of which may define one edge of each of the
lading discharge openings in the car floor. The
center and side sills may be conveniently con-
nected by a plurality of laterally spaced cross
bearers or diaphragms 5. Sheet metal plates §
may be advantageously employed to form the
sides of the car, the lower portions of the sheets
being riveted to the upstanding flange 3 of the
adjacent side sill. The side walls may, if de-
sired, be reinforced by conventional side stakes 1.

The floor of the car is principally formed by a
longitudinally extending plate 8 which overlies
the center sill and by a plurality of transversely
extending plates 9 which extend over the top of
plate 8 and at their opposite ends are suitably
riveted to the horizontal flange 4 of the adjacent
side sill. Together with the inner edge of the
horizontal flange of the side sill, the adjacent
edges of plates 8 and 9 define the lading dis-
charge openings in the floor of the car.

Each lading discharge opening is closed by a
door 10 which, in the present embodiment of the
invention, comprises a sheet metal plate il hav-
ing continuous depending marginal flanges (2.
Each door may be hingedly connected to the
center sill by any suitable means, such as hinge
butts (3 riveted to the upright member i of the
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center sill and hinge brackets {4 secured to the
under side of the door, the hinge brackets being
pivotally connected to the hinge butts by pivob
pins i5. In the construction which has been
chosen to illustrate the invention, the hinge butts
18 are formed of sheet meial and each is bent
to provide outwardly extending jaws 18 to re~
ceive between them the outer end of the adja-
cent hinge bracket which, a8 seeri in Figuie’ 6‘
extends downwardly and outwardly from "the

door.
To resist opening of the door and thereby pro-

10

vide a force tending to return it to closed posi- .

tion, a pair of spring actuated units {7 is pref-
erably associated with each door. These units
are entirely independent of the reans by Whlc”l
the door is hingedly connected to the car and
may, therefore be easily apphed to the doors of
existing cars without making any ‘change m the
hinge connections.

Each umt pleferably comprises a member 18,
a plvoted arm {9 and a spring 26. The member
18 is gener ally of angular shape havmg a vertlca,l
ﬂange 91 and an add1t10nal flange 22 which,
when the door is in closed position, is dlsposed
in a horlzontal plane. At its forward end, the
flange 22 of’ member 18 is bent downwardly to
provide an abutment for the forward end of
spring 29. The down- tirned forward end of
membper {8 is preferably apertured as 1nd1cated
at 23, to sl1dab1y receive one end of a spring sup-
porting rod 24. At the 1nner or rear end of the
memper {8 the vertical ﬁange 21 is 1nwardly off-
set and pr OJects rearwardly from the door to pro-
vide a hmge 1ug 25 of a w1dth Wthh is of sub—
stantially greater width than the flange itself.
In addition to extending oeyond the hinged edge
of the door, the lug 25 also extends somewhat
downwardly

The arm {8 which may be conveniently of

-shape haﬂng latelally spaced walls 2§ is piv-
otally connected at its upper end to the, hinge
lug 25 at the outer end of member IB by a. pin or
the like 21, the lug bemg recelved between the
spaced walls 26 of the arm.

One end of the rod 24 on which the spring 20
ism unted is shdably suppor*ed w1th1n the aper-
ture 23 and the other end is rotatably seated in
recesses 29 formed in the outer edges of the arm
9 at a pomt below the connectmg pin 27 Whlle
the end of the rod cooperable with the arm 19
may be mtegrally prov1ded w1th opposﬂ;ely ex-

29 1t 8 prererred that thls ‘end. of the member
be formed with an aperture to receive a pin 30
so that the rod may be readily dlsconnected from
the arm., "

The 1nner end of spring 28 seats upon. g collar
3 whlch may bhe convemently formed. integral
with the rod 28 and the forward end of ‘the spring
is adapted to bear against the portion of mem-
ber 18 surrounding the aperture 23. To_enahle.
the spring to be easily shipped with the desired
degree of compression, the forward end of rod 28
is preferably formed so as to receive a cotter pin
32 which is shown in Figures 4 and. 6. It.is un-
dersto_od however, that, after the parts have
been correctly assembled, the cotter pin is with-
drawn to thereby permit the adjacent: end of. the
spring to engage the member {8.

The vertical flange 21. of the member (8 is

preferably riveted to a corresponding flange of a
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door stiffening angle 33 and the upper flange 2% .

of the member may be riveted to the top flange

34 of the stiffening angle as well as to. the door’

76

4

itself. The stiffening angle may advantageously
extend from adjacent the hinged edge of the
door to a point beyond the opposite edge so as
to prOJect slightly beyond the adjacent side of
hook 35.

* The spring 20 forces the arm {9 into engage-
ment with a fixed part of the car, such as the
center sill, and théreby provides a force tending
to résist opening movement of the door or, stated
otherw1se the, spring affords a force tending to
6vé the door-to closed position. When in
closed position, the spring is incapable of exert-
ing enough force to prevent the door from open-
ing and, to prevent it from exerting sufficient
force to close ‘the door. after it has been com-
pressed during movement of the ‘door from closed
to open position, the pomts “of reactlon ‘of the
springs on the arms 19 are so related w1th re-
spect to the hmge axis of the door’ that the
moment; arm of the force of the spring about the
hinge axis decreases as. the door moves from
closed. to open p051t10n Thus the force which
the springs exert on the door tendmg to close 1t
when the door is, in open posmon does not eX-
ceed the force of grawty acting on the door whlch
must he overcome to move it from open to closed
posmon However, the springs exert suﬂiclent
force on the door. to, easily. permit it to be closed
by a single operator. '

The axes of the pins 21 respectively connecting
members 18 to the arms 19, of each spring ‘actu-
ated unit may lie in the same horlzontal plane
w1th the hinge axes of the door, as_indicated in
Figure 3, wherein line C—C represents such hori-
zontal plane. Inthe shghtly modified.form of the
mventmn shown in Flgures 5 and 6 of the draw-
ever, dl,sp_ose.d slightly’ below, the, hqn.zo_,nt,al plane
which passes. through the hinge axis of the dooz,
as indicated by line C—C. In both constructions,
howeyver, the moment. arm. of the force of. the
springs about the hinge, axis of the door decreases
as. the door approaches. open. position, 'The. line
of force of the spring acting upon the pivoted
arm {9 is indicated in the drawings by the line
A—A and the line passing through the hinge axis
of the. door perpendicular to, the.line A—A is.rep-
resented by the line B—B; The -:moment. arm: of
the force which the spring exerts. on the. door
tendmg to move it to closed position. or.retain. it
in that position is, therefore, represented. hy the
distance on line B—B.between. the, pivotal axis.of
the door and the. point where .it. intersects. the
line A—A. By comparing Figure 5 and Figure.§
of.the drawings, it. will-be seen that.the distance
on the line B—B between line C—C.andline A-—A
representing. the. force exerted. by. the. spring . is
materially less’when the door is inopen. ﬁosmon
a$ shown in Figure 5, than it is. ‘when the. door
is.in closed position, as shown in Figure 6. ~

Since the force: exerted by the: Sprlng tendmg
to close the door is the product ‘of the moment
arm of the spring force about the h1nge axis
of ‘the door and the force 6f thé spiing ifself due
to compression, the spring is of sudh’ capac1ty and
is compressed. when the doof is’in opén: posmon
to such extent. that- the product of the spriiig:
force and its Hioment arm’is less ‘than the fbrce
of grav1ty acting on ‘thé 'door when it s 'fn 6
position.” *THuU§" éven though ‘thé spring 8
pressed. during’ opetiing moverieht: 6f thé door,
it: is. still incapable of "exértihg’ suﬁic1ent force
to. move.the.door to.closed. position.” ™~ ™

When the.dogor. i5 fully .closed, 45 $hown in Fig-.
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ures 4 and 6, the extreme lower end of each pivot
arm 19 preferably engages the adjacent part of
the center sill but, as the door is opened, the
lower portion of the pivofed arm may conven-
iently rock around a portion of the rear wall of
arm (9 which is bent as indicated at 38.

From the foregoing, it will be perceived that
simple and rugged means has been provided
which may be easily applied to doors of existing
railway gondola cars without making any changes
in the hinge mountings thereof. Various modi~
fications in details in the embodiments of the in-~
vention here illustrated may, of course, be made
without departing from the spirit and scope of
the invention as defined in the appended claims.

What I claim is:

1. A door mechanism for a railway car having
a hinged door movable downwardly to open po-
sition, and spring means resisting opening move-
ment of said door, said means including an arm
pivoted to the door and depending therefrom
adjacent its hinged edge, and a spring interposed
between an abutment and said arm to cause
the arm to engage a fixed part of the car and
thereby afford resistance to opening movement
of the door, said spring exerting its greatest force
on the door when the door is closed and heing
compressed most when the door is open.

2. A door mechanism for a railway gondola car

having a door hingedly connected to the car ad-

jacent the center sill thereof and movable down-
wardly to open position, an arm pivoted to the
door and depending therefrom adjacent said cen-
ter sill, and spring means interposed between an
abutment and said arm to force the arm against
the center sill and thereby afford resistance to
opening movement of the door, said spring ex-
erting its greatest force on the door when the
door is closed and being compressed most when
the door is open.

3. A door mechanism for a railway gondola car
having means hingedly connecting the door to
the car, said door being movable downwardly to
open position, and a spring actuated unit sepa-
rate from said hinging means, said unit including
an arm pivotally connected to the door adjacent
the hinged edge thereof, and a spring between
an abutment on the door and said arm.for urging
said arm into engagement with a fixed part of
the car, said spring exerting its greatest force on
the door when the door is closed and being com-
pressed most when the door is open.

4. A door mechanism for a railway car having
a hinged door movable downwardly to open posi-
tion, an arm pivotally connected to the door ad-
jacent its hinged edge, and a spring carried by
the door and cooperable with an abutment on the
door and with said arm at a point below its piv-
otal connection to the door, said spring being ar-
ranged so that the moment of the force of the
spring about the hinge axis of the door is less
when the door is in open position than when the
door is in closed position.

5. A door mechanism for a railway gondola
car having means hingedly connecting a door to
the car, said door heing movable downwardly to
open position, and a spring actuated unit spaced
from said door hinging means, said unit includ-
ing a member fixed to the door, an arm pivotal-
1y connected to said member adjacent the hinged
edge of the door, and a spring supported at one
end by said member and cooperable at its other
end with said arm for moving said arm into en-
gagement with a fixed part of the car, said spring
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6

exerting its greatest force on the door when the
door is closed and being compressed most when
the door is open.

6. A door mechanism for a railway gondola
car having a door hingedly connected to the car
adjacent the center sill thereof, said door being
movable downwardly to open position, and a
spring actuated unit spaced from the hinge con-
nection of the door to the csr, said unit includ-~
ing an arm piveted to the door and having a por-
tion depending therefrom adjacent its hinged
edge, and spring means normally cooperating
with said depending portion for urging the low-
er end of said arm into contact with said center
sill so as to provide a force tending to resist open-
ing movement of the door.

7. A door mechanism for a railway gondola
car having a door hingedly connected thereto ad-
jacent the center sill thereof, and a spring ac-
tuated unit separate frorm the hinge connection
of the door te the car body, said unit including &
member secured to the door, an arm pivotally
mounted on said member adjacent the hinged
edge of the door and depending therefrcm, and
spring means cooperable with an abutment on
the door and with said arm below ifs pivotal con-
nection to said member to force said arm into en-
gagement with said center sill, the moment of
force of the spring about the hinge axis of the
door decreasing as the door moves toward open
position.

8. A door mechanism ior a railway gondola
car having a door hingedly connected thereo ad-
jacent the center sill thereof, a member secured
to the under side of the door independently of
the hinge connection of the door to the car body,
said member having a portion extending below
the door, an arm pivotally connected to said por-
tion, said arm having a recess on one side thereof
below its hinge connection to said member, pivot
means disposed within said recess, and a spring
bearing against said pivot means and an abut-
ment on the door urging the arm into engage-
ment with said center sill, said spring providing
a force tending to resist opening movement of
the door.

9. A door mechanism for the hinged door of a
railway gondola car, said mechanism being sep-
arate from the hinge connection of the dcor to
the car and including an arm pivotally connected
to the door, a rod having one end adapted to be
slidably carried by the door and having its other
end engageable with said arm, a spring encircling
said rod for causing the latter to bear against a
fixed part of the car, and removable means ad-
jacent one end of the rod for maintaining the
spring in association with the rod before the
unit is applied to the door.

LAMBERT J. TILLMAN.
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