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‘United States Patent Of

» 2,944,303
lce Pazented July 12, 1960

2,944,303
RATILWAY CAR FLUSH TYPE SIDE DOCR

Gerard T. Uphues, Chicago, 1., assignor te Chicage
" Railway Equipment Company, Chicage, Ili.; a corpoe-
ration of Iiinois

Filed June 11, 1958, Ser. No. ‘741,362
9 Claims. {CL 20—23)

The- invention relates to railway house cars such as
box cars and. refrigerator cars, - and consists of the as-
sembly of the door with:the car body wall by a door
mounting and operating: structure whereby the door
may be moved transversely of the door opening into and
out of flush relation with the side wall and then moved
alongside the side wall to clear the door opening. . The
constructicn includes the mounting of the door on rotat-

" able upright shafts with crank arms pivoted at’ their

outer ends on traveling carriages, and the movement of
the door transversely of the car wall, and locking it in
closed position by upright shafts rotatably mounted on
the door with crank arms having lugs at their outer ends
engageable with cam keepers on the car side wall.  The
main object of the invention is to control the swivelling
of the latter mentioned shafts and crank arms due to
inertia or momentum which may result from opening
and closing movements of the door by an operator, or
may result from acceleration or deceleration forces ap-
plied to the car, and to insure the positioning of the
crank arms properly for correlation with the cam keepers
on the car side wall.

In the accompanying drawings 1llustratmg a -selected
embodiment of the invention:

Figure 1 is a side view. of a portion of a railway
car wall and a door mounted thereon.

Figure 2 is a horizontal section on line 2—2 of Flg-
ure 1, and drawn to an enlarged scale.

Figure 3 is a detail perspective. of the door operatmg
shaft at the left hand end of the door, looking in the
direction of arrow 3 in Figure 1.

Figure 4 is a horizontal section corresponding to Fig-
ure 2 but showing the position of the parts during the
initial door opening movement.

Figure 5 is a detail side view of the parts shown in Fig-
ure 3 when the door is in the position shown in Figure 4.

Figure 6 is a section corresponding to Figures 2 and 4
but showing the door at its point of maximum move-
ment away from the car side.

Figure 7 is a detail corresponding to Figures 3 and §
but showing the parts in the position shown in Figure 6,
and looking in the direction of arrow 7 in Figure 1.

The details of the car body are unimportant. It in-
cludes a side wall 1 having an opening 3. A track 5
is fixed to wall 1 beneath opening 3 and extending to
the right beyond the opening. Carriages 7 include rollers

" 9 mounting the carriages on the track. Door 11 fits into

opening 3. Spaced upright mounting shafts 13, 14
are journaled at 15 on the door and each has a crank
arm 17 at its lower end terminating in a trunnion 19
pitvotally received in a carriage 7 whereby the door
is supported but is free to swing inwardly and out-
wardly of the opening, and when swung outwardly of
the opening, to move lengthwise of the car side. A
similar crank arm 21 at the upper end of each shaft
mounts a roller 23 engaging a guide track 25. :
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provided at its lower and upper ends with offset crank
lugs 29.and 31 respectively. Fixed to the car side are

-Jower and upper keepers 33 and 35, each having cam-

like slot faces 37 inclined to the car side and engageable
by lugs 29, 31 when shaft 27 is rotated by handle lever
38; forcmg the door inwardly or outwardly of the door
opening, according to the direction of the rotation of
the opérating shaft. A corresponding operating shaft 41
is similarly journaled on the door adjacent mounting
shaft 14 and has similar offset lugs 43, 45 coacting with
keepers 47, 49 .and actuated by handle lever 51. -

The present invention relates to additional features
applied to the above described structure, which is illus-
trated and-described in detail in a co-pending application
in the name of Thomas C. Soddy, filed April 24, 1958,
Serial -No..730,624.

Operating shaft 27 is journaled on the door by brack-

"~ ets 53 and 55. The lower bracket 53 provides a sleeve
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Ad]acent mounting shaft 13 is an operating- shaft 27

having - an.upwardly facing bearing-forming - surface 57
supporting the shaft through a collar ‘59 fixed on the
shaft and having a downwardly facing bearing-forming
surface which is flat except for a downwardly facing pro-
jection 63 which rides upon the bearing-forming surface
57 which has an elevated portion 63 and downwardly re-
cessed - portions 65, 67 spaced apart-angularly of the
shaft axis and having arcuate ends to facilitate the
movement. of projection 61 upwardly when the shaft is
positively rotated.

When the door is in closed posmon (Flgures i, 2, 3)
projection 61 is seated in recess 65. When handle 38
is rotated clockwise, looking downwardly, lugs 29, 31
are.moved along cam faces 37 until they engage the -
inner ends of the keeper slots and them the shaft ro-
tates about the lugs so as to move the door outwardly
(Figure 4). -At this point,. projection 61 rides upwardly -
out of recess 65 onto surface 63, and further rotation
of the shaft by handle 38 is unnecessary (Figure 5).
Operating shaft 27 has now rotated about 20° into-the
position shown in Figure 4 and the door has pivoted
about its right hand edge to the position shown in Fig-
ure 4.

Handle 51 on operating shaft 41 is then raised man-
ually and the shaft is rotated in its brackets 56 in an
anticlockwise - direction (looking down) to thrust lugs
43, 45 (Figures 1, 2) along cam faces 73 of keepers 47,
49 (Figures 2, 4) and to the inner ends of keeper slots
75 which will cause the right hand door frame post 77
to serve as a fulcrum about which the left hand edge
of the door swings to its outermost position. - Continued
anticlockwise movement of handle 51, or manual pull on
hand-hold 79, now swings the right hand end of the door
outwardly and moves the door on its carriages 7 along
track 5 to the right to expose the door opening.

This movement causes operating shaft 27 to rotate
by inertia further on the door in a clockwise direction
from the position shown in Figure 5 to the position
shown in Figures 6 and 7 in which operating shaft lugs
29, 31 are opposite the open ends of the slots in keepers
33, 35. During this movement lug 61 drops into re-
cess 67. . :

When the door is to be closed, the operator pulls to
the left on hand-hold 79, or on operating shaft handle-
38. If the pull is on the hand-hold, projection 61 is -
held in recess 67 by the weight of shaft 27 on its bearing
59 until a lng 81 on right hand carriage 7 engages a stop
83 on the car side (Figure 6). This causes the corre-
sponding crank arms 17, 21 on mounting shaft 14 to
rotate by momentum to swing the right hand of the door
into the door opeping but the crank arms 17, 21 on
mounting shaft 13 remain at right angles to the car
side because of the resistance offered by the upright por-
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tion-of shoulder 57a on bearing 57 to the anticlockwise -

rotation. of shaft 27. Accordingly, at. the end of the
left hand movement of the. door, offset lugs 29, 31 are
abreast of the open ends of the cam slots in keepers 33,
35. The workman then utilizes ‘handle lever 38 to: posi-
tively rotate operating shaft 27 in an anticlockwise -direc-
tion, against the resistance offered by the: rise: in the
bearing surface between 67 and 63, The rotation of
Iever 38 causes lugs 29; 31 ‘to enter the keeper cam slots
and by thristing against. cam surfaces: 37 force the door
into' closed position. (Figure 2) flush with the car side
wall;

The- projections: and depressions' on- the opposed’ sur-
faces -of bearings: 57, -39 avoid the possibility of shaft
27 being ‘partially rotated by ‘momentum; or other un-
intended ‘movement, during the ‘shifting of the :door
lengthwise of the: car which would interfere’ with the
alignment ‘of the offset lugs and the openings: to the cam
slots.

The arrangement of the projection 61 on the shaft
bearing and the recesses. 65, 67 on the brackst bearing
may be reversed if desired and the cooperating parts of
the bearings-and particularly that-on the-shaft-journaling
bracket 53 may be-formed integrally with the shaft and
bracket respectively;-or separately therefrom and welded
thereto. - Other 'variations in the- details of the construc:
tion: 'may. be- ade - without: departing from. the ‘spirit of
the invention, -and: the. exclisive use of modifications
coming within 'the scope of the claims is contemplated.

What: is claimed is:

1. In combination with a house car sliding door and
a mounting therefor, gear for moving' the- door trans-
versely ‘of the:car side, 'into-and out of a door opening,
comprising ‘an upright -shaft, a bracket journaling the
same on the door and having an upwardly facing bearing
fixed therewith, said shaft having a downwardly facing
bearing fixed therewith, one of said bearings having a
vertically recessed area elongated angularly of the shaft
axis and: the other ‘of said bearings having a relatively
shorter projection- supporting the' shaft on the lower
bearing and receivable in said recessed area; said bear-
ings being relatively rotatable on-each: other freely dur-
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ing the movement of said projection along said recessed -

area about 'said axis for a limited ‘distance; until such
relative rotation is resisted by contact of said projection
with:the end - of 'said recessed ‘area, a- manually -actuated
handle lever on said operating shaft for effecting further
rotation ‘thereof by riding  of said projection over the
end ‘of the'recessed area, and anoffset lug on said oper-
ating shaft for engaging a cam-like- keeper on the: car
side to. move-the door- transversely of the car wall as
said” operatihg shaft is rotated.

2: The combination of a ‘house car sliding door and
amounting ‘theréfor according- to claim 1 in which ‘the
recessed bearing Has: two ‘angular recessed. areas spaced
apart, there being a relatively high intermediate area
between them wheréby ‘the-relative -rotation-of ‘said bear-
ings in- opposite :directions is yieldingly resisted by suc-
cessive ~contacts” of the projection lug with oppositely
facing ends: of* said recessed areas:

3. The ‘combination of “a house car sliding door -and a
mounting: therefor according ‘to claim 1 in which said
upright - shaft and a similar upright shaft are: journaled
on the door near opposite ends thereof respectively and
are-rotatable relative to each other.

4. A railivay house car sliding door mounting- and
operating gear-including an upright shaft journaled on
the -door- and having a crank arm with a-trunnion -at its
otter end supporting the door on a carriage movable
along the car side, a bracket on‘the door having an up-
right ‘axis; an upright operating shaft journaled in said
bracket ‘and ‘having an offsét lug for engaging a cam-like
keeper. on the car side to move the door toward and away
from the car sidé as. the -operating shaft is. rotated, said
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bracket and dperatfng shaft having veftically dpposing

lower “and. upper. bearings supporting the shaft, there
being a vertical projection on one of said bearings and
an oppounU horizontally elongated recess in ‘the other
bearing receiving said projection, the beanugs being rela-
tively rotatable about the shaft axis and shifting the
operating shaft vertically as the projection and the recess
are disaligned vertically whereby the shaft is yieldingly
retained: in- the angular position in-which said projection
is in said recess.

5. In a railway house car side wall and flush: door
assembly, keepers fixed to the side wall with cam-like
faces inclined thereto, a track fixed to the side wall,
spaced carriages traveling on said track, spaced upright
mounting shafts journaled on the door with crank arms
having trunnions at their outer ends pivoted on said car-
riages whereby the door may swing toward and from the
side wall and move parallel thereto, an upright operating
shaft journaled -on the door, near one of sdid mounfing
shafts; and having offset lugs engageable with said keep-
ers; ‘a lever handle on said operating shaft ‘for manual
rotation ‘thereof to move said ‘tugs along -said keéepers
and thereby thrust the door transversely of the side wall,
a supporting ‘bearing’ on the door and -an opposing sup-
ported ‘bearing on-the operating shaft, said bvarings hav-
ing opposing vertical offsets whereby ‘the shaftis raised
and lowered’ as it is rotated on the door, 'said offsets
yieldingly limiting the free' relative-rotation of the oper:
ating shaft and supporting bearing by inertia or impact
induced travel of the door along said track.

6. A railway house car side wall and fiish door as-
sembly “according ‘to claim 5 in which there is a similar
operating shaft adjacent to the-other each mounting shaft,
said operating shaffs being rotatable relative to each other
by selective’ manual actuation of their respective handie
Ievers' and: by “inertia- and impactsinduced movément of
the door along the track.

7. In combination with a house car side wall, having
a-door opening, and a-flush type sliding door and means
mounting the door on the side wall inciuding a track
and carriages movable thereon and mounting shafts
spaced lengthwise of and freely journaled on and sup-
poiting the door ‘and having horizontal crank arms with
their swinging ends-pivotally ‘mounted on the carriages,
a -door shifting ‘mechanism comprising an uprignt’ oper-
ating shaft, a brackeét journaling the operating shaft on
the’door ‘independently -of the mouiiting shafts; the oper-
ating: shaft having ‘a crank and offset lug at ‘its end, a
keeper on the car side wall-having a slot adapted to re-
ceive said 'lug and terminating at one end in an opeén-
ing facing away from:the car side, said slot having op-
posed faces for selective engagement by said Iug, when
the operating shaft is rotated, to move the deor -irans-
versely of. the side’ wall, a handle’ on said operating
shaft” for manual rotation ‘of tile- operating shaft to
swing' said luginto -and out of said opéning and adlchg
a selected one of said faces; and -cooperating means on
the operating -shaft and its bracket on the door interen-
gaged when the “operating shaft .is rotated to swing said
lug out of: said Keeper opening “and yieldingly holding
said ‘operating shaft in position to present said lug to said
opening when the-door is-moved lengthwise to ‘be abreast
of the door opening, said interengaging means yielding to
angular thrust on-the operating -shaft by its handie.

8. The combination as:seiforth ‘in: claim 7 in which
the operating shaft  holding means. comprises adjacent
members on the operating -shaft and the side wall having
vertically opposed faces, the. opposing face of one of
said. members -including .a- vertical projection element
and the opposing face of the  other member including
a vertical -recess element; the element-on the wall mem-
ber having a predetermined position relative to the-open
end of -the keeper slot and .engaging the -element on the
operating: shaft . member - to -hold" the members against
accidental- rotation. .
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9. The combination of a house car sliding door and a
mounting therefor according to claim 1 in which the
bearing on the upright shaft comprises a collar project-
ing radially of the shaft with a substantialy continuous
flat borizontal lower face except for a single downward 5
projection with an arcuate bearing surface, and the bear-
ing on the door comprises a sleeve-like member -sur-
rounding the shaft and having angularly spaced recesses
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in its upper bearing-forming face with arcuate ends and
‘adapted to ;'eceive the projection on the shaft bearing.
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