
Dec. 12, 1950 L. J. TILLMAN 2,533,536 
DOOR MECHANISM FOR RAILWAY CARS 

Filed May 9, 1947 3. Sheets-Sheet 

Z7 self 
S 

ar AM 
AYANNAV 
race warm-AACY1A 

ZaaZZZZY 

INVENTOR. 
Izg. 2 Zazzbert J77 ZZzzazz, 

  

  

  



Dec. 12, 1950 L. J. TILLMAN 2,533,536 
DOOR MECHANISM FOR RAILWAY CARS 

Filed May 9, 1947 3. Sheets-Sheet 2 

INVENTOR, 

Lazrezber 7; ZZrzzzzz, 
BY 

6 Act, 7% eee. 2.-- 
a 4-alla 

  



Dec. 12, 1950 L. J. TILLMAN 2,533,536 
DOOR MECHANISM FOR RAILWAY CARS 

Filed May 9, 1947 3. Sheets-Sheet 3 

4N 
SGSSGSN 

N 

S 
N. 

W 

A 
N) 
N-Z2 

1. N 
s 25 

A24, 6 e 
N N N N 

INVENTOR. 

Z.Z retaert V 7z ZZzzazz, 
BY 

4e eael. 72---- 
a 4-alua-2 

  

  



Patented Dec. 12, 1950 2,533,536 

UNITED STATES PATENT OFFICE 
2,533,536 

DOOR, VECHANISM FOR RALWAY CARS 

Lambert J. Tillman, Toledo, Ohio 
Application May 9, 1947, Serial No. 746,896 

(C. 05-286) 9 Claims. 

This invention relates to railway cars and more 
particularly to improvements in railway gondola 
Cars having drop bottom doors. 
The principal object of the invention is to 

provide a 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 requiring 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 

providing 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 providing a hinged door of a railway car with 
a spring actuated unit separate from the means 
by which the door is hinged 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 opening 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 With 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 
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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 botton 
doors with a portion thereof taken away to show 
the invention. 

Figure 2 is a fragmentary Side elevational view 
of the construction illustrated in Figure 1, the 
portion of the view at the left of the center 
tiereof being in section on a line corresponding 
to line 2-2 of Figure 1. 

Figure 3 is an enlarged pian view of one corner 
of a drop bottom door of a railway gondola car 
and the adjacent parts of the car. 

Figure 4 is an enlarged Vertical Sectional view 
taken on line 4-4 of Figure i. 

Figure 5 is a View Similar to Figure 4 of a 
slightly modified form of the invention showing 
the door in open position. 

Figure 6 is a view similar to Figure 4 of the 
same nodified form of the invention shown in 
Figure 5 taken on a line corresponding to line 
6-5 of Figure 1. 
AS the construction of the car on one side of 

the longitudinal axis thereof is identical with the 
construction of the car on the other side, only 
One-half of the car structure is illustrated and, 
as each door and the cooperating parts thereof 
are the same, only one door and the adjoining 
portions of the car are shown. 

In the drawings, indicates one of the upright 
Structural members of the center sill of the car 
and 2 One of the side Sills which may conveniently 
be of angle Shape having an upright or vertical 
flange 3 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 6 
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 T. 
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 C Which, in the present embodiment of the 
invention, comprises a sheet metal plate hav 
ing continuous depending marginal flanges 2. 
Each door may be hiragedly connected to the 

tions and relations of parts will hereinafter ap- 50 center sill by any suitable means, such as hinge 
pear and be pointed out in the claims. buttS 3 riveted to the upright member of the 
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center sill and hinge brackets it secured to the 
under side of the door, the hinge brackets being 
pivotally connected to the hinge butts by pivot 
pins 5. In the construction which has been 
chosen to illustrate the invention, the hinge butts 
f3 are formed of sheet metal and each is bent to provide outwardly extending jaws 6 to re 
ceive between them the outer end of the adja: 
cent hinge bracket which, as seen in Figure 6, 
extends downwardly and outwardly from the 
dOOr. 
To resist opening of the door and thereby pro 

vide a force tending to return it to closed posi- . 
tion, a pair of spring actuated units f is pref 
erably associated with each door. These units 
are entirely independent of the means by which 
the door is hingedly connected to the car and 
may, therefore, be easily applied to the doors of 
existing cars without making any change in the 
hinge connections. 
Each unit preferably comprises a member 8, 

a pivoted arm 9 and a spring 20. The member 
3 is generally of angular shape having a vertical 

flange 2 and an additional flange 22 which, 
when the door is in closed position, is disposed 
in a horizontal plane. At its forward end, the 
flange 22 of member 8 is bent downwardly to 
provide an abutment for the forward end of 
spring 20. The down-turned forward end of 
member 8 is preferably apertured, as indicated 
at 23, to slidably receive one end of a spring sup 
porting rod 24. At the inner or rear end of the 
member 8 the vertical flange 2 is inwardly off 
set and projects rearwardly from the door to pro 
vide a hinge lug 25 of a width which is of sub 
stantially greater width than the flange itself. 
In addition to extending beyond the hinged edge 
of the door, the lug 25 also extends somewhat 
downwardly. 
The arm 3 which may be conveniently of 

U-shape having laterally spaced walls 26 is piv 
otally connected at its upper end to the hinge 
lug 25 at the outer end of member 8 by a pin or 
the like 27, the lug being received between the 
spaced walls 25 of the arm. 
One end of the rod 24 on which the spring 20 

is mounted is slidably supported within the aper 
ture 23 and the other end is rotatably seated in 
recesses 29 formed in the outer edges of the arm 
19 at a point below the connecting pin 27. While 
the end of the rod cooperable with the arm 9 
may be integrally provided with oppositely, ex 
tending bosses for cooperation with the recesses 
29, it is preferred that this end of the member 
beformed with an aperture to receive a pin 30 
so that the rod may be readily disconnected from 
the arm. 
The inner end of spring 26 seats upon a collar 

3f which may be conveniently formed integral 
with the rod 28 and the forward end of the spring 
is adapted to bear against the portion of mem 
ber 8 surrounding the aperture 23. To enable 
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 
derstood, however, that, after the parts have 
been correctly assembled, the cotter pin is with 
drawn to thereby permit the adjacentend of the 
spring to engage the member 8. " - 
The Vertical flange 2 of the member 8 is 

preferably riveted to a corresponding flange of a 
door stiffening angle 33 and the upper flange. 22 
of the member may be riveted to the top flange 
34 of the stiffening angle as well as to the door 
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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 
the car for engagement by a door supporting 
hook 35. 
The spring 2G forces the arm 9 into engage 

ment with a fixed part of the car, such as the 
center sill, and thereby provides a force tending 
to resist opening movement of the door or, stated 
otherwise, the spring affords a force tending to 
nove 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 points of reaction of the 
springs on the arms 9 are so related with re 
spect to the hinge 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 position. Thus the force which 
the springs exert on the door tending to close it 
when the door is in open position does not ex 
ceed the force of gravity acting on the door which 
must be overcome to move it from open to closed 
position. However, the springs exert sufficient 
force on the door to easily permit it to be closed 
by a single operator. 
The axes of the pins 27-respectively connecting 

members 8 to the arms 9 of each spring actu 
ated unit may lie in the same horizontal plane 
with the hinge axes of the door, as indicated in 
Figure 3, wherein line C-C represents such hori 
zontal plane. In the slightly modified form of the 
invention shown in Figures, 5 and 6 of the draw 
ings, the pivotal axes of the arms. 1-9 are, how 
ever, disposed slightly below...the horizontal plane 
which passes through the hinge. axis of the door, 
as indicated by line C-C. In both constructions, 
however, 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 
AA and the line passing through the hinge axis 
of the door perpendicular to the line A-Ais-rep 
resented by the line B-B. The moment arm of 
the force which the spring exerts on the door 
tending to move it to closed position, or retain...it 
in that position is, therefore, represented by the 
distance online B-B between the pivotal axis.of 
the door. and the point. Where it intersects the 
line A-A. By comparing Eigure. 5 and Figure 6 
of the drawings, it will.be. Seen that.the distance 
on the line B-B between line C-Candline Al-A 
representing the force. exerted by the. Spring is 
materially less when the door is in open position, 
as 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 spring tending 

to close the door is the product of the moment 
arm of the spring force about the hinge axis 
of the door and the force of the spring itself due 
to compression, the spring is of such capacity and 
is compressed when the door is in open position 
to such extent. that the product of the spring 
force and its moment arm is less than the force 
of gravity acting on the door when it is in open 
position. Thus even though the spring is - - - 
pressed during opening movement of the door, 
it is still incapable of exerting sufficient force 
to move the door to closed position. 
When the door is fully closed, as shown in Fig. 
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ures 4 and 6, the extreme lower end of each pivot 
arm 9 preferably engages the adjacent part of 
the center Sill but, as the door is opened, the 
lower portion of the pivoted arm may conven 
iently rock around a portion of the rear wall of 
arm 9 which is bent as indicated at 3S. 
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. Warious 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 being 
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 therefron 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 noment 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 being 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 
ly 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 
alovable doWaWardly to open position, and a 
Spring a 3tuated unit spaced from the hinge con 
nection of the door to the car, said unit includ 
ing an arin pivoted to the door and having a por 
tion depending therefron adjacent its hinged 
edge, and Spring means norinally 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 doCr hingedly connected thereto ad 
jacent the center sill thereof, and a spring ac 
tuated unit separate fron the hinge connection 
of the door to the car body, Said unit including a 
member secured to the door, an arm pivotally 
lounted on Said member adjacent the hinged 

edge of the door and depending therefrom, and 
Spring means cooperable With an abutment on 
the door and with said arm below its 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 noves toward Open. 
position. 

8. A door mechanism for 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 hirage 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 door 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. TILLMIAN. 
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