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UNITED STATES

2,629,901

PATENT OFFICE

2,629,901
- LATERALLY MOVABLE CAR DOOR

Gabriel Madland, Chicago, Ill., assignor to The
Youngstown Steel Door Company, Cleveland,
Ohio, a corporation of Ohio

Application May 21, 1948, Serial No. 28,410
(Cl. 20—23)

- 11 Claims,
1 _ .

This invention relates fto laterally movable
car doors and is concerned particularly with
mechanism carried by the doors for forcing them
into and from their door openings.

It is an object of this invention to prowde door
mechanism of the character described above
which shall embody vertical rotatably mounted
bars and be constructed and arranged as to ob-

tain movement of doors into and from door open~

ings by the operation of a single lever.

A further object is to provide mechanism of
the character defined immediately above wherein
the single operating lever is moved in a. plane
parallel to the doors.

. A further cbject is to prowdﬂ door mechanism
carried by the doors for forcing them- into and
from door openings which shall embody vertical
rotatably mounted bars and be constructed and
arranged as to employ a single operating lever
movable in a plane parallel to the doors and which
shall be adjustable to compensate for wear of
the mechanism and door members without re-
moving any of the mechanisin from the doors.

A Turther object is to provide door mechanism
for forecing doors into and from door openings
which will facilitate the initial fitting of the
doors in the door openings.

A further object is to provide door megchanism
applied to doors for forcing them into ang from
door openings which shall embody vertical ro-
tatalkly mounted bars and a single operating lever
swinigable in a plane parallel to the doors and
be capable of exerfting a greater force than is
now obtained by mechanisms of the same type.

A further object is to provide door mechanism
Of the character defined immediately above so
constructed as to permit sealing of the lever
even though the doors may swell and not be ca-
pable of proper seating in the door openings.

A further object is to provide door mechanism
carried by the doors for forcing them info and
from door openings which shall embody vertical
rotatably mounied bars and be constructed and
arrangsd as to employ a single operating lever
movable in a plane parallel to the doors and
associated with other parts of the mechanism in
such manner as to obviate the need for means to
latch the lever after the doors have been moved
from the door openings.

- Other objects of the invention will become
clear as the description thereof proceeds.

- In the drawings formmg part of this specifica-
tion:

- Fig, 1 1s a fragmentary elevation of a railway

car showing a laterally movable door equipped ¢
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with mechanism embodying the instant inven-
tion, the door being illustrated seated in the
door opening.

Fig, 2 is a view similar to Fig. 1 sbowmg the
door in open position.

Fig. 3 is a horlzontal section taken on line
3—3 of Fig. 1.

Fig. 4 is a horizontal sectlon taken on line 4-—4
of Fig. 2.

Fig, 5 is a vertical section taken on line 5—5
of Fig. 1.

Fig. 6 is a horizontal section taken on line E—-—-ﬁ
of Fig, 1,

Fig. 7 is a fragmentary elevational detail illus-
trating how the operating lever automatically dis-
places the pivoted sealing member on the door
as the lever is swung to 1ts vertical dependmg posi-
tion.,

Fig. 8 is & vertmal section taken on line 8—38
of Fig. 7.

Referring to the drawings, the numeral (0
designates one of the side walls of a railway
freight car of the refrigerator type. The side
wall 10 is formed with a door opening {1, the
edges of which may be inclined as indicated at
[2, 13, 14 and {5. The particular structure of the
car constitutes no part of the instant invention
and may be any of the well known constrt.ctlons
employed for this type of car.

- The door opening {1 is adapted to be c¢losed by
means of 2 door (68 which is adapted when in
closed position to be seated within the door open-
ing {1 so as to be flush with the ocuter and inner
faces of the car wall 8. The door preferably
embodies a rectangular shaped metallic frame
formed of angular members one of which is
shown at 1. A metallic panel (8 is secured in
any desired manner upon the frame and is re-
inforced by means of horizontal and vertical
substantially channel-shaped members {8 and
28. The reinforcing member {9 embodies a web
21, legs 22 and 23 and outturned flanges 24 and
25 which are secured as by means of rivets 28
and 27 to the door panel {&. 'The vertical re-
inforcing member 20 is similar in construction
to the horizontal reinforcing miember. The struc-
ture of the remainder of the door forms no part
of the instant invention and any one of the well
known types of refrigerator car door construc-
tions may be utilized to complete the illustrated
door. For example, the remainder of the door
construction may be similar to that illustrated in
the patent to Heitner, No. 2,170,053, granted
August 22, 1939 to which reference is here
made. :

L )
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As herelnabove incdicated and as illustrated in
e, 3 of the drawings, when the door 10 is in
closed position it is seated within the aoor openl-
ing ti. In order to move the door to open POsi-
tinn lateral movement is first imparted therelo.
This movement carries the door out of the door
opening and in spaced relationship with the car
wall 10 so that it may be moved longitudinally
of the car to expose the door opening. This 15
accomplished by means of mechanism carried by
the door.

This mechanism embodies spaced vertical bars
78 and 29 shown in the form of pipes whici are
rotatably mounted upon the door by mesans cCl
brackets 306, 2f, and 32, and brackets 33, 34, g
35 The upper ends of the bars 23 and 29 are
secured to one end of members 3§ and 27, the
opposite ends of which are formsd with spindles
38 and 39 rotatably seated in carriages 40 and
41 which slidably engage a Z-shaped track 42
secured to the car wall 18 above the deor open-
ing. The lower ends of the bhars 23 and 28 are
similarly secured to members 43 and 43, the op-
nosite ends of which are iormed with spindles 45
and 45 rotatably supported in carriages 41 and
28 These carriages carry rollers 48 and &8 which
are adapted to roll upon a substantially channel-
shaped track 51 secured to the car wall below
the door opening when the door is being moved
longitudinally of the car. The partictilar con-
styuction of the portion of the door mechanlsm
immediately above set forth forzs no nart of
the instant invention but constitutes the sub-
ject matter of the pending application of Thor-

vald Madland, Serial No. 754,875, filed June 14, .

1947, now Patent No. 2,559,447.

Upon rotation of the bars 2§ and 29 in the
proper directions, lateral movement of the door
into and from the door opening is cbtained. 10

secure rotation of the bars the instant inven-

tion provides clevises 52 and $3 which are secured
respectively to the bars 28 and 29 in any desired
manner for rotation therewith. The remote enas
of connecting members 54 and §8, which are prei-
erably in the form of pipes having atteried -ends,
are pivotally secured to the clevises 52 and 33 as
indicated at 56 and 571. The adjacent ends oI
the connecting members 54 and 55 are formed
into goose-neck shaped portions as shown at 88
and 59. As illustrated in Figs. 1 and 5 of the
drawings, the portion 58 lies below and extendas
beyond the pivotal connection &3 of a normally
vertically depending operating lever. b carried
by a bracket 62 secured to the door between the
vertical bars 28 and 29. The portion 58 is piv-
otally connected as indicated at 63 to the lever
§1. Similarly, the portion §§ of connecting mem-
her 55 extends above and beyond the pivotal con-
nection 60 of the lever and is pivotally secured to
the lever as indicated at 64. |
The bracket 62 which carries the operating
lever 6{ is preferably in the form of a casting
and embodies a base 65 having attaching flanges
66 and 67 by means of which the bracket is se-
cured to the door as through rivets €8 ana €9.
The bracket 62 also embodies outwardly extend-
ing side walls 70 and it and an outer wall 12
spaced from the base 65 and forming therewith
and with the side walls a housing within which
the upper end of the lever and the adjacent ends
of the connecting members 54 and 35 are re-
ceived. For this purpose the side walls 70 and
1{ are formed with openings 13 and T4. Simi-
larly, openings 15 and 76 are formed in the top
and bottom walls 71 and 18 of the bracket 62.
The opening 15 in the top wall terminates-at-e

o
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of the stop fiange 80 of the brackel.
movement of the lever in clockwize direction is

4

stop flange 1§ and the opening 76 In the bot-
tom wall terminates at a stop flange 80.

In accorcance with the instant invention the
connecting members 54 and 85 are formed In two
saciions as is more clearly shown in Figs. 1 an<
2. The adiacent ends of the sections oi connect-
ing member 54 are oppositely threaded as shown
ot 81 and 82 and are secured together py means
of a nut &3 similarly provided with oppositely
threaded portions 84 and 85. Jam nuts 86 and
27 are provided to maintain the nut 83 in any
adjusted position. The adjacent ends of the
sections of the connecting member 33 are
threaded and connected together as hereinanove
described for the connecting member 54 and no
further descrintion therecf is believed to be
necessary.

It will be apparent from the drawings that
the pivotal connections 68, 63 and 64 lie in the
came horizontal line and that these connec-
tions preferably lie in the plane of tne axes of
+he horizontal members 54 and 35 and in aline-
ment with the pivotal connections 5§ ana 51.

It is an object of the instant inveniion t0 se-
cure rotation of the operating lever 81 through
180° in order to move the door laterally Into and
sut of the door opening {i. This is achieved hy
the openings provided in the top and botiom walls
and in the left-hand side wail 18 of the hracket
Furthermore, during the swinging move-
ment of the operating lever the remote ends of
the connecting members 54 and 3% move hori-
-ontaily between the vertical bars 28 and 29 and
‘he door. To accomplish this the remote ends
of the connecting bars are bent as indicated at
g8 adjacent to their pivotal connections with
the clevises 52 and 53. Also, the metallic panel
{5 of the door is recessed, as indicated at 89 and
29, in order to provide pockets within which the
remote ends of the connecting bars may move.
To form these recesses, the portions of the door
lying behind the clevises 52 and 53 are cut away
as indicated at 81 in alinement with the hori-
-ontal reinforcing channel 3. These copes in
the door panel are covered by means of substain-
tially channel shaped members 92 and 33 which
are secured to the door panel as by means of
welding and which are depressed inwardly within
the channel reinforcing member {8 and secured
to the web 21 thereof as by means of welding.

When the door is in the closed position illus-
trated in Figs. 1 and 3 of the drawings, the op-

erating lever 61 depends vertically from 1ts pivot

within the bracket 62 and is preveated from
swinging in counter~clockwise direction by means
Swinging

also prevented hy means of a substantially rec-
tangularly shaped member 94 pivotally suspended
as indicated at 9% from bracket 82. 1In this posi-
tion of the lever it may be sealed by means of
3 seal (not shown) cxtending througn alinea seal
slots 98 and §71 formed respeciively i the mem-
Ler 38 and in a seal lug §2 formed on the iever.
YWhen it is desired to open the door, the seal is
removed and the member 848 swung outwardly
out of thea path of swinging movement of the lever,
The lever is then swung upwardly in clockwise
direction through 180° being limited 1in such

‘movement by engegement withi the stop filange 19

cn the hracket. During this swinging movement
of the operating lever, thrust is applied to vhe
connecting members 54 and 85 which is translated

"_into'_--rotation of the vertical kars 28 and 29
through the connection of -the connecting mem-
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bers with the clevises 52 and 53 secured to said
bars. Rotation of the bars 28 and 29 causes the
door to move laterally out of the door opening
and to be spaced from the car wall 18. There-
upon the door may be moved lonigtudinally 10
open pcsition, being supporied guring such move-
ment by means of the rollers 83 and 59 and tne
carriages 45 and 4! and their associated tracks.
During the laiteral movement of the door the
remote ends of the connecting bars move In the
recesses 88 and §8 formed in the door, such move-
ment for the remote end of the connecting mem-
ber 54 being illustrated in Figs. 3 and 4 of the
drawings. By reason of the horizontal alinement
of the pivotal connecvions of the lever and adja-
cent ends of the connecting members the lever &
will remain in its upstanding vertical position
without the need for additionsl latching means
to retain it in such- pocition. The longitudinal
opening movement of the door is limived by means
of the upper and lower back stops 89 and {88,

To close the deoor it is moved longitudinally
until it assumes the position iliustrated in Fig, 4
of the drawings in ifront of the door opening.
Such longitudinal movement of the door is limited
by means of the front stops {18! and 102, At the
completion of this movement the operating lever
is swung in counter-ciockwise direction so as o
impart 2 pull upon the connecting members 54
and 55 and rotation to the vertical bars 28 and 28.
This rotation will cause the docr 0 move laterally
and to be seated within the door opening {4
whereupon the - -lever is sealed in its depending
position. This position of the lever is obtained
without manual manipuiation of the seal member
84. Tor this purpose the lever §{ is fcrmed with
an inclined flange (63 which engages the seal
member 84 and automatically dispiaces it out-
wardly so as to permit the lever to be swung to
its vertical depending position.

It will be apparent from the foregoing descrip-
tion and from the drawings that applicant’s door
mechanism eliminates the need for means 1o
latch the lever when it has been swung in ciock-
wise direction to move the door laterally from
the door opening., It will be apparent, moreover,
that as a result of the construction of the con-
necting members 84 and 53, much greater ease of
nroper initial seating of the door within the door
opening is ophtained since any required adjust-
ment is readily secured by adjustment between
the sections of the connecting members., In addi-
tion, the structure of the connecling members
makes it possible to compensate for any wear
which may occur in the parts of the mechanism
and as well in the portions of the door which
engage the edges of the door opening without the
necessity of removing any of the mechanism from
the door. Moreover, sealing of the lever in its
vertical depending position is insured despite
warping or swelling of the door. Should the door
bhe seated to the maximum extent within the door
opening before the lever is in the vertical posi-
tion iilustrated in Fig. 1 of the drawings, it is
only necessary to actuate the nuts 83, &6 and 87
so as to separate the sections of each of the con-
necting members to a greater extent in order to
permit the lever to assume such position. Fur-
thermore, by reason of the angular movement of
the operating lever §i, the instant invention per-
mits the application of a far greater iorce in the
operation of the mechanisin than has heretoiore
been possible with mechanisms of the same type.
These accomplishments are obtained by.mecha-
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6
nisms utilizing g single operating lever swingable
in a plane parallel to the door.

It will be apparent that numerous changes and
medifications in the details of the invention will
ke clear to those skilled in the art. It is intended,

- therefore, that all such modifications and changes

be comprehended within this invention, whieh is
to be limited only by the scope of the claims
appended hereto.

- I eclaim: | |

- 1, In g sliding door for railway cars having
a. wall provided with a door opening, means em-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porting said door for movement along said wall
and laterally into and from said door opening,
horizontal connecting members lying substan-
tially parallel to said door, means pivotally secur-
ing the remotfte ends of said members to said
pars in oiiset relationship to the axis of rotation
of said bars, a vertical lever, means pivotally
suspending said lever upon said door between
said bars for swinging movement through an
angle of substantially 180° in a plane parallel to
said door, the adiacent ends of said members ex-
tending beyond said lever pivet means and being
bent upwardly and downwardly respectively, and
means pivotally securing said adjacent ends to
said lever, sald pivot means for said lever and for

said adjacent ends of said members lying in g

horizontal line, said lever . being swingable
through said angle of substantially 180° to move
said door into and from said door opening.

2. In a sliging door for railway cars having
a wall provided with a door opening, means em-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porting said door for movement glong said wall
and laterally into and from said door opening,
horizontal connecting members lying substan-
tially parallel to said door, means pivotally se-
curing the remote ends of said members to said
bars in offset relationship to the axis of rotation
of said bars, a vertical lever, means pivotally sus-
pending said lever upon said door between said
bars for swinging movement through an angle of
substantially 180° in a plane parallel {0 said door,
the adjacent ends of said member extending be-
yond said lever pivot means and being bhent up-
wardly and downwardly respectively, means piv-
otally securing said adjacent ends to said lever,
said lever being swingable through said angle of
substantially 180° to move saild door into and
from said door opening, and means connected
to said members for increasing or decreasing the
length of said members, said last mentioned
means being operable to maintain the vertical
position of said lever independently of said bars.

3. In a sliding door for railway cars having
a wall provided with a dcor opening, means em-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porving said door for movement along said wall
and laterally into and from said door opening, g
clevis secured to each of said bars, recesses
formed in said door behind said bars, horizontal
connecting members lying substantially paraliel
to said door, means pivotally securing the remote
ends of said members to said clevises, a vertical
lever, means pivotally suspending said lever upon
said door between said bars for swinging move-
ment through an angle of substantially 180° in a
plane parallel to said door, the adjacent ends of
said members extending beyond said lever pivot
means and being bent upwardly and downwardly
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respectively, and means pivotally securing the
adjacent ends of said members to said lever, said
lever being swingable through said angle of sub-
stantially 180° to move said door into and from
said door opening, said clevises and said remote
ends of said connecting members moving in said
recesses during operation of said laver.

4. In a sliding door for railway cars having a
wall provided with a door opening, means ems-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porting said door for movement along said wall
and laterally into and from said door opening, a
clevis secured to each of said bars, recesses
formed in said door behind said bars, horizontal
connecting members lying substantially parallel
to said door, means pivotally securing the remote
ends of said members to said clevisss, a vertical
lever, means pivotally suspending said lever upon
said door bhetween said bars for swinging move-
ment through an angle of substantially 180° in
a plane parallel to said door, the adjacent ends
of said rmembers extending beyond said lever
pvivot means and being bent upwardly and down-
wardly respectiveiy, means pivotally securing the
adiacent ends of said members to said lever, said
lever being swingable through said angle of sub-
stantially 180° to move said door into and from
said door opening, said clevises and said remote
ends of said coennecting members moving in said
recesses during operation of said lever, and
means connected to said members ior increasing
or decreasing the length of said members, said
last mentioned means being opeirable to maintain
the vertical position of said lever independently
of said bars.

5. In a siiding door for railway cars having &
wall previded with a door opening, means ems-
bodying vertical bars rotatably mounted on said
door for supporting said door for movement along
said wall and laterally into and from said door

nening, a clevis secured tc each of said bhars,
receszes formed in said door hehind said bars,
horizontal connecting members lying substantial-
1y paraliel to said door, means pivotally securing
the remote ends of said members to said clevises,
a lever, means pivotally mounting said lever upon
said docor between said bars for swinging move-
ment in a piane parallel to said docr, and means
pivotally securing each of the adjacent ends of
said connecting members to said lever, said clev-
ises and said remote ends of said connecting me -
bers moving in said recesses during operation of
said lever,

6. In a sliding door for railway cars having a

wall provided with a door opening, means €ni-
hodying vertical bars rotatably mounted on said
door hetween the vertical edges thereof for sup-
porting said doer for movement aleng said wall
and laterally into and from said door opening,
horizonial connecting members lving substantial-
1y parallel to said door, means pivetally securing
the remote ends of said membpers to said bars,
a, hracket disposed between said bars and having
2 base secured to said door and an outer wall
spaced from said base, a vertical lever, means
pivotally securing said lever between said base
aind said outer wall for swinging movement
throuch an angle of substantially 180° in a plane
parzaliel to said door, said lever depending below
said bracket, the adjacent ends of said members
extending between said base and said outer wall
of said bracket and beyond said lever pivot means,
said adjacent ends being bent upwardly and down-
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wardly respectively, means pivotally securing-said s

8
adjacent ends to said lever heyond said lever
nivot, said pivot means for said lever and for
said adiacent ends lying in a horizontal line, said
lever being swingable between said base and outer
wall through said angle of substantially 180° to

move said door into and from said door opening,
and means on said bracket engageable with said

lever for limiting said swinging movement of said
lever to substantially 189°.

7. In g sliding door for railway cars having &
wall provided with a door opening, means em-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porting said door for movement along said wall
and laterally into and from said door opening,
horizontal connecting members lying substantial-
ly parallel to said door, means pivotally securing
the remote ends of said members to said bars, &
bracket secured to said door between said bars
and having a base secured to said door and an
cuter wall spaced from said base, a vertical lever,
means pivotally securing said lever between said
base and said outer wall for swinging movement
through an angle of substantially 180° in a plane
parallel to said door, said lever depending below
said bracket, the adjacent ends of said members
extending hetween said base and said outer wall
of said bracket and beyond said lever pivot means,
said adjacent ends being bent upwardly and
downwardly respectively, means pivotally secur-
ing said adjacent ends to said lever, said pivot
means for said lever and for said adjacent ends
lving in a horizontal line, said lever being swing-
able between said base and outer wall through
an angle of substantially 180° to move said door
into and from said door opening, means on said
bracket engageable with said lever for limiting
said swinging movement of said lever to substan-
tially 180°, means on said bracket adapted to en-
page said lever for preventing swinging move-
ment thereof in one directicn when said lever is
in depending position, means pivotally supported
by said bracket for lateral swinging movement,
and a sloping flange on said lever, said sloping
flange engaging and automatically displacing said
pivetally supported means during swinging move-
ment of said lever to depending position, said piv-
otally supported means being adapted to engage
said lever when the lever is in depending posi-
tion to prevent swinging movement thereof In
the opposite direction.

- 8. In a sliding door for railway cars having a
wall provided with a door opening, means €m-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porting said door for movement along said wall
and laterally into and from sald dcor opening,
horizontal connecting members lying substantial-
1y paraliel to said door, means piveotally securing
the remote ends of said members to said bars, a
bracket secured to said door between said bars, a
vertical lever pivotally mounted on said bracket
for swinging movement in a plane paralle] to
said door, said lever depending below said bracket,
means pivotailly securing the adjacent ends of
said members fo said lever, means pivotally sup-
porfed by said bracket for lateral swinging move-
ment, and a sloping flange on said lever, said

flange engaging and automatically displacing said

swingahle means during swinging movement of
sald lever to depending position, said laterally
swingable means being adapted to engage said
lever when said lever is in depending position to
prevent swinging movement thereof in one direc-
tion, and means on said bracket adapted to en-
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gage sald lever in said position for preventing
swinging movement thereof in the opposite direc-
tion. -

9. In a sliding door for railway cars having a
wall provided with g door opening, means em-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
porting said door for movement along said wall
and laterally into and from said door opening,
horizontal members lying substantisily parallel
to said door and pivotally connected to said bars,
a vertical lever pivotally mounted on said dcor
between said bars for swinging movement in a
plane parallel to said door, ssid lever being sus-
pended from said pivotal mounting means pivot-
ally connecting said members to said lever, and
means connected to said members for increasing
or decreasing the length of said members, said
last mentioned means being operable to main-
tain the vertical position of said lever inde-
pendently of said bars.

10. In a sliding door for railway cars having a
wall provided with a door opening, means eni-
bodying vertical bars rotatably mounted on said

door between the vertical edges thereof for sup~ ©

porting said door for movement along said wall
and laterally into and from said door opening,
horizontal connecting members lying substan-
tially parallel to said door, means pivotally se-

curing the remote ends of said members to said 3

bars in oifset relationship to the axis of rotation
of said bars, a vertical lever, means pivotally sus-
pending said lever upon said door between said
bars for swinging movement through an angle

of substantially 180° in a plane parallel to said

door, the adjacent ends of said members extend-
ing beyond said lever pivot means and being bent
upwardly and downwardly respectively, and
megns pivotally securing said adjacent ends to
sald lever, said lever being swingable through
said angle of substantially 180° to move said door
into and from said door opening.

11. In a sliding door for railway cars having
a wall provided with a door opening, means em-
bodying vertical bars rotatably mounted on said
door between the vertical edges thereof for sup-
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porting said door for movement along said wall
and laterally into and from said door opening,
horizontal connecting members lying substan-
tlally parallel to said door, means pivotally secur-
ing the remote ends of said members to saig bars,
a bracket secured to said door between said bars,
a vertical lever pivotally mounted on said bracket
for swinging movement through an angle of sub-
stantially 180° in a plane parallel to said door,
said lever depending below said bracket, the ad-
jacent ends of said members extending beyond
said lever pivot means, said adjacent ends being
bent upwardly and downwardly respectively,
means pivotally securing said adjacent ends to
sald lever, said lever being swingable through
sald angle of substantially 180° to move said door
into and from said door opening, means on said
bracket engageable with said lever for limiting
sald swinging movement of said lever to substan-
tially 180°, means on said bracket adapted to en-
gage said lever for preventing swinging move-
ment thereof in one direction when said lever is
in depending position, means pivotally supported
by sald bracket for lateral swinging movement,
and a sloping flange on said lever, said sloping
flange engaging and automatically displacing said
pivotally supported means during swinging move-
ment of said lever to depending position, said
pivotally supported means being adapted to en-
gage said lever when the lever is in depending
position to prevent swinhging movement thereof
in the opposite direction.
GABRIEL MADLAND.
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