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_1 13 Glauns

Th!s inventlon ‘relates - te railway cars and
meore particularly to improvements in raﬂway
gondola cars having drep hottom doors.

The prineipal object of the invention is to pro-
vide the doors of such cars with spring means
which tend te: move the doors toward closed posi-
tion.

A primary feature of the mventlon consists in
providing a pivetally mounted member adjacent

the hinge axis of the door having a spring which

is engageabie by means cormected to and mov-
able with the deor for ‘compressing the spring
during opening movement of the door.
Another and n'nportant feature of the inven-
tion .consists in provzdmg a spring which is
adapted to be compressed during opening move-

ment of the door and whxch is so located and'

arranged with respect to- the hinge axis of the
door that the moment arm of the spring force
acting on the dgor is not as great when the door
is in opgn position as when. it is in closed posi-
tion or that the moment arm decreases during
at least a part of the ppening movement of the
door, as the compression .of the spring increases.

Another feature of the inventlion consists in
providing a member which is pivotally connected
to the car body in spaced relation t¢ the pivotal
axis” of the door and which has a portion dis-

posed within a helical spring carried thereby, the
member affording an abutment for the spring -

(CL 105-244)
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and the decor having rigid means engageable with -

the spring for compressing it durmg opening
movement thereof.

A further and more detailed feature of the in-

vention . consists - in providing a spring . device
adapted to exert a force tending to move the

, 2 o
section, of a, gondoia car showmg the mventxon
associated therewith. - ’

Figure 2 is a fragmen%ary side eievatmnal view

-of ‘the construction ‘illustrated. in ‘Figure .1, the

portion of the: view at the left of the center
thereof being in-section on a line correspondmg
to Hne 2—2 of Pigure 1.. -

Figure 3 is a transverse sectlona} view taken on
lihe 3—3 of Figure 1.

Pigure 4isa fragmentary view- sumla,r to thure
3 adjacent the hinged edge of the door the deor
being shown-in open ‘position. .

Figure 5 .is a detail sectmnal v1ew on hne
5==8 of Figure 3. -

Pigure 8 is an enlarged detail sectional v1ew
on line §—86.0f Pigure 1.

- Pigure 7 ls a detall sectlonal v1ew on lme 1__.1,
of Figure 6. ;

. Figure 8 is a transverse sectxonal view of the .
spring supporting member, omitting the spring.

Figure 9 {5 a side elevational view of the inner
end of the spring supporting member. B '

For the purposes of illustrating the invention
a gondola car of the all steel type has been illus-

5 trated but it will be understood that the inven-

tion is not limited in its application to cars of
this type. Furthermore, since the construction
of the car on:one side of the longitudinal axis
thereof is identical with the construction on the
other side thereof, only one-half of the car struc~
ture is: illustrated and as each door and the
cooperating parts thereof are the same,-only one
door-and adJoming portlons of the car’ have been

itlustrated.
- Referring more particularly to. the drawmgs

"1 indicates one of the car ‘center sills and 2 one

doér of a gondola car to closed position whmh :

~ includes a member rigid with the door. for piv-

otally connecting it to the car hody and for en- .

gaging the sprmg during opemng movement of

the doaor.

A still further feature of the mventwn con-
sists in _pxomdmg a spring device tending to move

the door of a gondola car from open to closed
position consisting of a member which earries

an actuating spring and which is pivetally con-

nected at. ene ‘end to the car body and is slid-
ably supported by the deoor at its other end.

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

In the drawings,

Figure lisa fragmentary plan view, partly in

of the side sills thereof, the latter advantageously
being of angle shape having a substantially hori-
zontal flange or leg 3 and a substantially ver-
tical flange or leg 4. The sills of the car are

- connected by:a plurality ‘of suitably spaced ¢ross

bearers ‘or diaphragms 8. 'The sides- of the ear
are conveniently formed of & plurality of sheet
metal plates §:and side stakes T which may be of -

i any suitable construction and are preferably se~

- cured to the outer faces of the side sheets.-
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~The floor of the car may be conveniently
formed: by a longitudinally extending - plate.8
averlying and projecting on opposite sides of the
center sill .and by transversely-extending plates
9 which pass over the plate 8 and may extend
continuously from one side of the car to- the-
other.  The plate 8 is preferably secured in place
by rivets 10 which. pass through angle members
H rigid with the upper portion of the center sill
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and the plates 9 may be advantageously secured
by rivets 12 to the underlying cross bearer 5 and
to the horizontal flanges 3 of the side sills in
overlapping relation thereto.

Associated with each of the lading discharge
openings of the car which are formed by these
floor plate portions is a sheet metal door i3 which
may be reinforced by corrugations {4 and down-
wardly extending marginal flanges I5. Secured
to the under side of the door are a pair of stiff-
eners or arms 16 which extend continuously

from adjacent the hinged edge of the door to the

or

10
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door in all positions the door may occupy and
this support may be conveniently provided by
forming the depending flange 41 with an aper-
ture through which the member may extend and
is freely slidable with respect thereto.

The pivotal axis of the spring carrying mem-
ber 32, that is, the point of reaction of the spring
39 on the car body, is positioned with respect to
the hinge axis of the door so that the moment
arm of the spring force about that axis decreases
during at least a part of the opening movement

__of the door as the compression of the spring in-

opposite edge thereof where they project out-"
wardly, as indicated at 11, to provide.arms.to be:

engaged by suitable means, such as hooks 18, to

support the door in closed position. ~The' outer”
end of each stiffener inclines downwardly as in- -

dicated at 19 away from the outer face of the
door to pass beneath the adjacent marginal
flange 5 and the part of the stiffener which is
spaced from the door may be rigidly secured to
the horizontal flange 20 of an angle 21 which has
a vertical flange 22 secured: to the adjacent mar-
ginal flange of the door. Additional rigidity-can
be imparted to the projecting ends of the stiff-
eners by gusset plates 23 which are interposed
between each stiffener and the horizontal flange
20 ot the angle 21 and are rigidly connected to
each by a plurality of rivets.

. Rigid with the inner edge of the door are 2
pair of hinge brackets 24, each of which is
adapted to receive a pin 25 to hingedly or pivot-
ally connect the door to a bracket 28 secured.to
the center sill I. 'The bracket 24 may be: con-
veniently located beneath an adjoining stiffener
16 having a flange 27 riveted to the horizontal leg
of the stiffener and.a -flange 28 riveted to the
vertical leg thereof. At its inner: end, : the
bracket 24 terminates in a hub portion 29 which
is interposed between laterally spaced walls 30 of
the bracket 26 on the car for receiving the hinge
pin 25.

Also interposed between the Walls 30 and pivot-
ally associated therewith by any suitable means,
such as a pin 31, is the inner end of a member
32 which may advantageously consist of a hub
part 33 and an elongated part 34 in the form of
a pipe. The hub part has a stud 35 extending
into the inner end of the pipe and, if desired, it
may be cruciform in section so that surrounding
portions of ‘the pipe may be split and bent in-
wardly as indicated at 36 to engage the inner
face of a head 37 of the stud and thus securely
connect it thereto. The parts may be addition-
ally connected by welding or, if preferrred, they
may be connected by welding alone.

Encircling the pipe portion of member 32 is a
helical spring 39 which is adapted to exert a
force 'on the door tending to move it toward
closed position and to be compressed during the
greater part of the opening movement of the
door.. At its inner- end the spring engages

an abutment 40 which may conveniently be

formed as an integral part of the hub 33. At
its outer end the .spring is engageable by means
Whlch is connected to and movable with the door.

In the present embodiment of the invention,
the outer end of the spring is engageable by
means 41 which depends”from. and-is rigid with
the door and which ‘may advantageously be in
the form of a flange or leg 41 integral with the
bracket. 24. The adjacent end of the pivoted
member 32 carrying the spring is supported by.
the door so.that the axis of the spring will re-
main substantially parallel with the plane of the

15

creases. Thus the force which the spring exerts
on: the doortending to close it when the door
is in open position need not exceed, or only

- 'slightly, if that is desired, the force of gravity

" move the door towards closed position.

20
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acting on_ the door which must be overcome to
More-
over, ‘the spring can exert enough force on the
door in any position of closure so that a single
operator may handle it with ease. The spring,
therefore, is able to exert a closing force on the
door when .the door is in closed position or in
partially closed position as well as when the door
is in open position,

In the embodiment of the invention here dis-
closed, the pivotal axis of member 32 is disposed
adjacent the pivotal axis of the door, being lo-
cated slightly below that axis and nearer the ad-
jacent side of the car. The line of force which
the spring exerts on the door is des1gna,ted by.
the lines A—A in Figures 3 and 4 and a line pass-
ing through the hingé axis perpendicular to the
line A—A is designated by the lines B—B. ‘The
distance on line B—B between the pivotal axis
of the door and where it intersects line A—A
represents the moment arm of the force which
the spring exerts on the door tending to close
it. Prom a comparison of Figures 3 and 4, it
will be seen that this distance on the line B—B
is considerably less in Figure 4 where the door is
shown in open position than in Figure 3 where
it is shown in closed -position. - A line C-—C has
been applied to Figures 3 and 4 which passes

~ through the pivotal axis of the door and is par-

allel with the door iftself and: the difference in
distance between these lines and lines A—A in
the two figures helps to illustrate the difference
in the moment arm of the spring.
. The positioning of the pivotal axis of member
32 is such that, as the door approaches open posi-
tion, the product of the spring force due to its
compression by the door and the moment arm
thereof about the pivotal axis of the door is less
than the product of these two factors when the
door is in closed position. Thus the spring may
exert a greater force on the door when the door
is closed than when it is open. This is desirable
because the force of gravity tending to move the
door open when it is in closed position is greater
than when in open position, the doors of gondola
cars, as is well known, being adapted to be nor-
mally disposed at about a 40° angle to the hori-
zontal when the door is open. It will he observed
that the upwardly facing angle between the line
of force of the spring represented by the letter
A-—A in Figures'3 and 4 and a line connecting the
pivotal axis of the door and the pivotal axis of
the spring supporting member is an cbhiuse angle
in all positions the door is adapted to occupy.
From the foregeoing, it will be perceived that a
simple and most reliable means has been devised
for applying spring: pressure tc the drop bottom
doors of gondola cars so that they-may he easily
moved by a single operator from oben to closed
position, Various modifications in details'in the
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embodiment of the invention here illustrated may,
of course, be made without departing from the
spirit and scope of the invention as defined in the
appended claims.

~ WhatIclaimis:

1.. The.improvement in railway cars;of the type
having a hingedly mounted door adapted to close
a lading discharge: opening thereof and having
means for supporting the door in closed substan-
tially horizontal position, said improvement con-
sisting of ‘a helical spring disposed beneath the
door and operatively interposed between.the door
and the car body, a member pivotally mounted on
the car body below the hinge axis of the door
means carried by the door for slidably supporting
said member and spring in a plane.substantially
parallel with the door in all positions: of closure
it may assume, and means rigid with the docor
and movable therewith for. compressing . the
spring during at least a portion of .the opening
movement thereof, the moment arm of the force
of the spring akout the hinge axis of the dcor de-
creasing as the compression on- the spring in-
creases.

2. The 1mprovement in rallway cars of the type
having a hingedly mounted door adapted to close
a lading discharge opening therecf and having
means for supporting the door in' closed posi-
tion, said improvement consisting of a member

pivotally mounted on the car body beneath said

door and disposed substantially parallel with the
plane of the door, a helical spring -mounted on
saig member adapted to exert a force tending to
move the door toward closed position, means rigid
with the door for slidably supperting the free end
of said member, and means operable by the door
for compressing the spring for at least a part of
the opening movement of the door, the pivotal
axis of said member being located adjacent the

hinge axis of the door and the moment arm of ¢

the force of the spring about the hinge axis of

the door decreasing as the door nears fully epen.

position.
3. The improvement in raflway cars of the type
having a hingedly mounted door adapted to close
a lading discharge opening thereof and having
means for supporting the door in closed position,
said improvement consisting of a helcal spring
dispesed beneath the door, a member pivotally
connected to the car body adjacent to and below,
the hinge axis of the door affording an abutment
for one end of the spring, said¢ member having a
portion extending within the spring and project-
ing beyond the other end thereof, and means rigid
with the door for slidably supporting the project-
ing end: of said pivotally mounted member, said
means supporting said member and: encireling
spring substantially parallel with the plane of the
door, and being engageable with the spring for
compressing it during the greater part of the
opening movement of the door, the location of the
pivatal axis of said member with respect to the
hinge axis of the door being such that the mo-
ment arm of the force of the spring about the
"hinge axis decreases as. the door nears fully open
position.

4. The improvement in railway cars of the type

having a hingedly mounted door adapted to close
a: Jading discharge opening .thereof and having
- means for supporting the door in clesed position,
said improvement consisting of a helical spring
disposed beneath -the door adapted to exert a
force tending to move the door toward closed po-
sition, a member pivotally connected to the car
body adjacent to and below the hinge axis of the

(>3
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door having a portion extending within  the
helices of the spring and provided with an abut-
ment for the inner end of the spring, said mem-
ber projecting beyond the outer end of the spring,
means connected to the door and movable there-

with for slidably supporting said pivoted member ‘

substantially parallel with the doer, and a bracket
carried by the door engageable with the outer-end
of the spring for compressing it during the greater
part of the opening movement of the- door, the
moment arm of the force of the spring:about the
hinge axis of the door decreasmg as the -door -is
moved to open position.

5. The-improvement in railway cars of the type
having a hingedly motinted door adapted to.close
a 'lading discharge: opening thereof and having
means for supporting the door in closed position;
said improvement consisting of -a helical spring
beneath the door adapted to exert a-closing force
tending to move the door toward:closed-position,
a member pivotally connected adjacent its inner
end to the car body near the hinge axis of the
door providing an abutment for. the spring, said

" member hayving  a portion extending: forwardly

30
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within the helices of the spring and the outer
end of said member projecting beyond the spring,
and: means carried by the deoor slidably support-
ing -the outer end of said member to maintain
the member in substantially parallel relation with
the door in all positions the door may occupy,
said means being engageable with the spring for
compressing-it during opening movement of.the
door, the moment arm of the force of:the spring
about the hinge axis.-of the door decreasing as
the door is moved to.open position.. .

6. The improvement in railway cars of the type
having a hingedly mounted door adapted to close
a lading discharge opening therecf and having
means for supporting the door in closed position,
said improvement. consisting of a helical spring
beneath the door adapted to exert a force tend-
ing to move the door toward eclosed position,
means pivotally connected to the car body -af-
fording an abutment for the spring having a por-
tion extending axially thereof, and a bracket rigid
with-the door: having a hub portion affording
means  whereby the. door may be:pivotally con-
nected to the car body and having a portion offset
from the door for engaging and compressing the
spring during the greater part of its movement
from closed to open position, the pivotal point of
said means being adjacent to and below the hinge
axis of the door and the moment arm of the force
abut- the hinge -axis decreasing as the door ap-
proaches fully open pesition. . .

7. The improvement in railway cars of the type
having a hingedly mounted door adapted to close
a-lading discharge opening thereof and having
means for supporting the doer . in:closed position;
said improvement consisting ofa helical spring
disposed beneath the door with its longitudinal

. axis -substantially parallel with the plane there-

5

of, & member for supporting the spring having ifs.
inner end pivotally ecnnected to the car body and
its euter end projecting beyond the spring, means
rigid. with the door slidably supporting the cuter
end of said member, the pivotal axis of said mem-
ber being adjacent to and below the hinge axis of
the door, sald means being cooperable with said
spring for compressing it during the greatest part
of movement of the door from closed to open po-
sition, the moment arm of the force of the spring
about the hinge aXis of the door decreasing as the
door moves to open position.

8. The improvement in railway cars of the type
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having a hingedly mounted door adapted to be
disposed in horizontal position to close g lading
discharge opening of the car and having means
for supporting the door in closed position, said
improvement consisting of a bracket on the car
body below the door to which the door is hingedly
connected, an elongated member pivotally con-
nected at its inner end to said bracket beneath
the door and adjacent the hinge axis thereof,
means connected to and movable with the door
for slidably supporting the outer end of said mem-
ber, a spring encircling said member adapted to
exert a force on the door tending to move it
toward closed position, and means movable with
the door for compressing the spring during the
major part of its movement to open position; the
intersection of the line of force of the spring and
the line.connecting the hinge axis of the door
with the point of reaction of the spring force on
the car body forming an upwardly facing obtuse
angle which increases as the door approaches
open position.

© 9. The improvement in railway gondola cars
of the: type having a hingedly mounted door

adapted to close g lading discharge opening there- .

of whose hinge axis extends longitudinally of the
car and having means for supporting the door in
closed position, said improvement consisting of a
helical spring operatively interposed between the

door and the car body adapted to exert a force .

tending to move the door toward closed position,
a member having a pivotal axis extending longi-
tudinally of the car mounted on the car body for
supporting said spring, the outer end of said

member projecting beyond the outer end of the o

spring, the longitudinal axis of said spring being
disposed substantially parallel with the plane of
the door in all positions the dcor may assume
and the pivotal axis of said member being dis-
posed below and adjacent to the hinge axis of the
door, and means connected to and movable with
the door slidably supporting the outer end of said
member and for compressing the spring during
the greater part of the movement of the door
from closed to opven position, the moment arm of
the force of the spring about the hinge axis of
the door decreasing as the door approaches fully
open position.

- 10. The improvement in railway cars of the

type having a hingedly mounted door adapted to |,

close a lading discharge opening thereof and
having means for supporting the door in closed
position, said improvement consisting of a bracket
secured to the car body below the door, a bracket

secured to the under-side of the door hingedly ;

connecting the door to said bracket on the car
body, a member pivotally connected adjacent its
inner end to said bracket on the car body and
slidably connected to the door adjacent its outer
end, a spring carried by said member beneath
the door adapted to exert a force tending to move
the door toward closed position, and means rigid
with the door for compressing the spring dur-
ing the greater portion of the opening movement
of the door, the moment arm of the force of said
spring decreasing as the compression of the spring
increases.

11, The improvement in railway cars' of the
type having a hingedly mounted door adapted to

[}
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close a lading discharge opening thereof and hav-
ing means for supporting the door in closed posi~
tion, said improvement consisting of a - hinge
bracket on the under-side of the door having a
hub portion, a bracket rigig with the car body
having laterally spaced portions between which
said hub portion is disposed and to which if is
hingedly connected, a member pivotally connected
at its inner end to said bracket on the car having
an encireling helical spring, and means rigid with
said hinge bracket slidably supporting the outer
end of said member for compressing said spring
during the major portion of the opening move-
ment of the door: .

12, The improvement in railway ecars of the
type having a hingedly mounted door adapted to
close a lading discharge opening thereof and hav-
ing means for supporting the door in closed posi-~
tion, said improvement consisting of a bracket
rigid with the car body having laterally spaced
wall portions, a hinge bracket rigid with the door
having: a hub portion interposed between said
wall- portions and pivotally. connected thereto,
said bracket on the door having a portion rigidly
connected to the under side of the door and hav-
ing an additional portion depending from the
door, ‘a member pivotally mounted adjacent one
end thereof on said bracket on the car and glid-
ably supported adjacent the other end thereof by
said depending portion, and a helical spring en-
circling said member adapted to be compressed
during opening movement of the door.

13. The improvement in railway cars of the
type having a hingedly mounted door adapted to
close a lading discharge opening thereof and hav-
ing means for supporting the door in closed posi~
tion, said improvement consisting of a bracket on
the door hingedly connecting the door to the car,
a member beneath the door pivotally connected
to the car body adjacent the hinge axis of the
door, and a helical spring encircling said member
adapted to exert a force tending to move the door
toward closed position, said bracket having a por=
tion extending downwardly from -the door for

s slidably supporting the free end of said member,

said portion being cooperable with the spring for
compressing it during movement of the door from
closed to open position, the pivotal axis of said
member being positioned with respect to the hinge
axis of the door so that the moment arm of the
force of the spring about the hinge axis decreases
during opening movement of the door.
LAMBERT J. TILLMAN.
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