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UNITED STATES PATENT OFFICE 
2,522,674 

FOLONG STEP AND TRAPDOOR 
ARRANGEMENT 

Frederick C. Heyerdahl, Chicago, Ill., assignor to 
Pullman-Standard Car Manufacturing Com 
pany, Chicago, Ill., a corporation of Delaware 
Application April 30, 1945, Serial No. 591,154 

(C. 105-430) 16 Claims. 

This invention relates to an interconnected 
folding step and trapdoor arrangement for rail 
Way passenger cars and has for its primary pur 
pose the provision of a pre-assembled step struc 
ture adapted readily to installation in the step 
well of cars under construction and provided with 
adjustable mechanism for mounting the Step 
assembly to compensate for variations occurring 
between the step and the step well and with re 
Spect to the trapdoor, and having mechanism 
connecting the folding Step and trapdoor for co 
incidental operation, including multiple adjust 
ing means in the connection for varying the re 
lation thereof with respect to the trapdoor and 
to the step and to compensate for variations in 
the relation of the mounted step assembly to the 
cooperating trapdoor and incident to the fitting 
of the step into the step well and of the trap 
door in the car end platform over the step well. 
An important object of the invention is to 

provide an arrangement for installing a step as 
sembly in a step well, including demountable 
bearings for pivotally Supporting the step and 
which are adjustable to locate the pivotal axis 
of the step as determined by the relative opera- : 
tive position of the step with respect to the 
step well. 
A particular object of the invention is the pro 

vision of a bearing arrangement for supporting 
a step assembly in a step well and which may be 
adjusted to regulate the normal operative po 
sition of the Step in the step well and having 
demountable means for removing the Step With 
out disturbing the adjustment of the arrange 
ment whereby the relation of the step to the step 
well is unchanged and the step may be removed 
and reinstalled without changing such adjust 
ment. 
A further important object of the invention 

contemplates a folding Step assembly and co 
incidentally operating trapdoor interconnected 
for simultaneous opening and closing movements 
by means having threaded engagement with the 
step and trapdoor, adapted to have relative 
Swiveling movements in respect to each through 
the medium of such threaded connection and 
including a strut member pivotally connected be 
tween the threaded connections whereby the in 
terconnecting means has universal Swiveling 
movements relative to the trapdoor and Step 
assembly. 
Another object realized by the invention com 

- prises a strut operative between a folding step 
assembly and a cooperating trapdoor, and which 
has universally pivotal connections With the step 
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and trapdoor, each including a threaded connec 
tion providing for adjustment of the strut with 
respect to the step and to the trapdoor and one 
of such threaded connections being bodily ad 
justable relative to the aSSociated part in which 
it is mounted. 
A still further object of the invention provides 

a connection between a coincidentally operating 
trapdoor and folding step assembly comprising a 
strut member of a section to transmit all operat 
ing forces between the step and trapdoor but so 
designed as not to project prominently into the 
stairway and disposed closely adjacent to the ex 
posed surface of the trapdoor when the steps 
are disposed in operative position and so pro 
portioned and arranged in relation to the trap 
door and fixed portions in the step well as to 
preclude use of the connection as a hand grab. 
The foregoing and other and more specific 

objects of the invention, including improved 
hardware for securing the trapdoor and thereby 

... the step assembly in open and closed positions 
and for releasing the securing means and initiat 
ing actuation of the parts, are attained by the 
construction and arrangement of parts illus 
trated in the accompanying drawings, in which 

Fig. 1 is a general perspective view of a portion 
of a railway car equipped with the folding step 
assembly and cooperating trapdoor of this in 
vention showing the vestibule of the car with 
the steps in raised inoperative position and the 
trapdoor secured in closed position over the step 
well with the vestibule side door overlying the 
trapdoor and disposed in closed position against 
the threshold thereon; 

Fig. 2 is a similar general perspective view of 
the vestibule area of the car with the vestibule 
side door in open position secured to the body 
end wall and the trapdoor raised to uncover the 
step well and secured against the Open Side door 
with folding step assembly lowered to provide a 
stairway to the car platfornin and showing the 
connection between the trapdoor and step for 
coincidental operation with the adjustable sup 
porting bearings for the step assembly indicated 
in dotted lines; Fig. 3 is a cross sectional view through the 
vestibule taken on the line 3-3 of Fig. 5 with 
the trapdoor raised and the steps lowered to their 
operative position, with the operating connection 
extending between the steps and trapdoor and 
clearly showing the relation of the connection 
to the pivotal axes of the steps trapdoor and the 

55 relation of the folding step assembly to the fixed 
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step incorporated as a part of the step well 
structure; 

Fig. 4 is a similar cross Sectional view through 
the step and trapdoor arrangement taken on the 
line 4-4 of Fig. 5 and looking in the opposite 
direction from Fig. 3 but illustrating the folding 
Steps in their raised position with the bottom side 
thereof conforming to the curvature of the car 
side and the trapdoor releasably secured in its 
lowered position covering the step well with the 
vestibule side door in closed position overlying 
the trapdoor and engaging the threshold thereon 
in weathersealing relation; 

Fig. 5 is a sectional view through the step 
well longitudinally of the car taken on the line 
5-5 of Fig. 3, illustrating the steps and trapdoor 
both in open position and showing, insection, the 
adjustable attachment of the connection between 
the steps and trapdoor to the trapdoor and the 
adjustable and demountable bearing supports for 
the folding steps, and illustrating also the hard 
ware for releasably securing the trapdoor in 
closed position and that on the vestibule -side 
door for retaining the trapdoor in upright open 
position. This view indicates in dotted lines the 
trapdoor in closed position. With the relative posi 
tion of the step connection; 

Fig. 6 is a fragmentary detail view in end 
elevation and on a larger scale of one of the ad 
justable supporting bearings for the folding Step 
showing the demountable nature of the assembly 
as a unit and the adjustability of the bearing 
either vertically or horizontally to adjust the 
steps to irregularities in the step Wells and com 
pensate for variations in the relation of the step 
assembly to the trapdoor; 

Fig. 7 is another view of one of the adjustable 
supporting bearings taken in section in the same 
plane as in the case of the bearing at the right 
in Fig. 5 and showing the unitary demountability 
of the assembly and the means for adjusting the 
-bearing vertically, and clearly revealing the re 
movable trunnion arrangement providing for the 
removal of the step assembly without disturbing 
the adjustment of the Supporting bearing; 

Fig. 8 is a detail elevational view, to larger 
-scale, of the attachment of the Operating con 
-nection between the trapdoor, and step assembly 
to the trapdoor with the coverplate partially 

is broken away better to reveal the adjustable slid 
ing block for bodily shifting the-point of attach 
'ment of the connection to the trapdoor with the 
• adjustable means for effecting such shifting, and 
- showing the swiveling mounting in the sliding 
block to which the operating connection is -se 
"cured for pivotal movement at right angles to 
the Swiveling movements of the mounting where 
by to afford universal movement of the - operat 
*ing connection with respect to the trapdoor; 

Fig. 9 is a vertical sectional view -through the 
connection to the trapdoor taken on the line.9-9 
of Fig. 8 and clearly showing the threaded Secure 
ment of the SWiveling mounting in the sliding 
block with the operating connection pivotally se 
cured "to the mounting at right angles to the 
swiveling movement and the adjustments for shift 
ing the block with the cover plate secured in po 
sition to conceal the mechanism; 

Fig. 10 is a horizontal cross sectional view 
through the connection taken on the line fo-0 
of Fig. 8 showing the adaptability of the Swivel 
ing and pivotal connections to universal move 
ment and clearly revealing the interlocking rela 
tion of the sliding block-with the base portion of 
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4. 
the assembly secured in the trapdoor and dis 
closing the removability of the entire assembly 
from the trapdoor structure; 

Fig. 11 is a detail sectional view taken at the 
hinge edge of the trapdoor adjacent the side 
door threshold showing the conditions at this 
'point beyond the extent of the hinges for the 
trapdoor and illustrating the trapdoor in low 
ered closed position, but indicating the raised 
Open position thereof in broken lines and Simi 
larly indicating the open position of the vestibule 
side door adjacent to the body end wall; 

Fig. 12 is a detailplan view of the releasable 
Securing means for retaining the trapdoor in its 
lowered position, flush with the platform, and 
showing the fulcrum means for imparting an up 

: Ward thrust on the trapdoor subsequent to the 
release of the Securing means and both op 
erated by the same plunger; 

Fig. 13 is a detail sectional view of the trap 
door securing mechanism taken on the line 3-3 
of Fig. 12 through the central portion of the de 
vice and showing the pivoted latch member en 
gaging the trapdoor with the intermediate lever 
member for retracting the latch disposed be 
tween the latch and a foot-operated plunger for 
actuating the mechanism; and 

Fig. 14 also is a detail Sectional view of the 
trapdoor Securing mechanism taken on the line 
64-4 of Fig. 12 through a portion of the device 
Symmetrical at opposite Sides of the central por 
tion and showing the operation of one of the full 
crun levers for initially actuating the trapdoor 
when the foot plunger is depressed to release the 
Securing latch. 

Heretofore it has been the customary practice 
to construct the vestibule folding steps as a 
Sub-assembly, which was then brought to the 
car for installation in the step well. The step 
aSSembly was connected for Sinultaneous opera 
tion. With and as an incident to the operation 
of the trapdoor and consequently in the mount 
ing of the assembly in the step well it was neces 
Sary that the steps be So fitted and adjusted 
before permanent mounting in the car struc 
ture as to operate in proper relation to the step 
Well and So as not to engage or bind upon the 
Side Walls of the step well. The operation of 
the step assembly, about its pivotal axis must be 
Such that in the inoperative position of the 
steps the bottom surface of the assembly is dis 
posed flush with the outer curved side wall of the 
car and the edge of the first step tread, com 
prising the uppermost portion of the step in 
this position, must close in properly spaced 
parallel relation to the lower Surface of the 
closed trapdoor, and in the operative position of 
the Steps all of the treads naust be disposed 
horizontally. All of this necessitated Some very 
fine calculation with respect to the positioning 
Of the step assembly in the step well at the time 
of installation and constituted a tedious and 
time-consuming operation which, unless the 
utmost care were exercised, made it possible in 
the final aSSembly to obtain conditions not de 
Sired in the operative relations of the parts. 
In the present invention these objections are 

Overcome in part by the provision of mounting 
'means for the step assembly in the step well 
which provides for the adjustment of the pivotal 
axis of the Step aSSembly to permit-shifting 
thereof as required by the positioning of the 

- a SSembly in the Step Well to accommodate any 
changes in the disposition of the axis necessary 
to the normali operation of the steps between: a 
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horizontal operative position and an inopera 
tive position in proper relation to the car side 
and trapdoor and insuring the functioning of 
the step assembly in Spaced parallel relation to 
the side walls of the step well. As a means of 
further obviating the objections to previous ar 
rangements and to overcome difficulties en 
countered relative to the mounting and operative 
alignment of the step a SSembly and trapdoor in 
relation to each other and to the step well and 
platform and the car side, an adjustable con 
nection is provided between the trapdoor and 
step assembly which is secured to each for rela 
tive universal movements, and adjustable with 
respect to both to compensate for irregularities 
occurring between the step and trapdoor incident 
to their initial installation in the car. The uni 
versal attachments each include a threaded 
member Securing the connection to the trap 

- door and step assembly respectively and which 
serves the twofold function of providing at once, 
not only a means of affording the SWiveling move 
ment necessary to One direction of the univerSal 
movements of the connection, but also a means 
of adjustment of the connection relative to the 
respectively aSSociated parts. One of the uni 
versal attachments of the connection--that, in 
the form shown, on the trapdoor-is nounted for 
bodily shifting movements relative to the Sup 
porting part to provide a means of further adjust 
ment of the connection Supplementing the 
adjustments afforded by the threaded connec 
tions and provides a positive means of regulating 
the relative positions of steps and trapdoor in 
their two extremes of movement and relative to 
the step well, platform and car side. 

In the drawings, a represents a railway car 
having a body end wall and a vestibule Wall 
f2 which, together with side door f3, define a 
vestibule 4 which is complemented by a similar 
arrangement at the Opposite side of the car to 
provide a full width vestibule occupying the car 
end and having a passageway affording com 
munication between adjoining cars in a train. 
The platform 5 comprises the floor of the 
vestibule and a trapdoor 6, flush with the Sur 
face of the platform in the closed position of 
the trapdoor, covers a step well beneath the 
level of the platform and betWeen the end Walls 
it and 2. When the side door 3 is closed the 
trapdoor cannot be opened since the side door 
overlies the trapdoor in this position and it is 
necessary first to open the vestibule side door 
and then the trapdoor which serves as a safety 
feature in that the trapdoor must always be 
lowered before the Side door can be closed. SO 
that the trapdoor is not likely to be left open 
while the car is in transit, and since the trap 
door is connected to a step assembly, hereinafter 
to be described, the steps cannot be moved to 
operative position when the side door is closed 
and cannot inadvertently be left in lowered 
position in transit. 
The trapdoor is hingedly mounted adjacent 

the end wall by means of hinge structure 8 
incorporated for the purposes of assembly as a 
part of the trapdoor structure. The hinge struc 
ture 8 includes a hinge butt 9 extending sub 
stantially full width of the trapdoor from the 
threshold to the inner side and having Spaced 
end bearings 2 secured thereto by welding and 
between which a continuous concentrically dis 

... posed tube 22, constructed as a part of and form 
- ing the hinge edge of the trapdoor between the 
hinge bearings, is adapted to be received. The 
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6 
trapdoor is supported for pivotal movement iri 
the end bearings 20 by means of short axles 2 
fixed in the end bearings and about which the 
trapdoor rotates by reason of the entrance of 
the supporting axles within the tube 22 form 
ing the hinge edge of the trapdoor . The hinge 
butt 9 is sub-assembled with the trapdoor and 
the complete assembly installed in the car by 
securing the hinge butt to the car platform 
structure adjacent to end wall if, as best indi 
cated in Fig. 5. 
The trapdoor is secured in its lowered, closed 

position flush with the car platform 5 by means 
of a latch mechanism 23 constituting part of in 
proved hardware more fully hereinafter to be re 
ferred to, and, when the vestibule side door 3, 
which swings inwardly, has been opened and Se 
cured against the vestibule end wall by means 
of a door-holding device (not shown), the trap 
door is adapted to be pivoted about itS hinge 
structure 8 and raised to a position in front of 
and fastened to the outer face of the side door 
within the vestibule where it is securely held by 
means of a catch mechanism 24 on the side door 
which engages the same keeper 25 on the trap 
door to hold the trapdoor open as engaged by the 
latch 23 to hold the trapdoor closed and both 
of which are automatically engaged by the keeper 
as the trapdoor is moved from one position to 
the other releasably to maintain the trapdoor in 
either of its final positions covering or uncoV 
ering the step well respectively. 
The latch mechanism 23 securing the trapdoor 

in closed position covering the step well combines 
the functions of releasing the trapdoor and in 
parting an initial opening thrust thereto. The 
mechanism comprises a casing 26 removably se 

: cured by means of machine ScreWS to the plat 
form structure 5 adjacent the edge of the trap 
door opening at the free edge of the trapdoor, 
and in which a retractible bolt 27 is pivotally 
mounted in position to project beyond the edge 
of the trapdoor opening into the path of the trap 
door to overlie the keeper 25 in the closed posi 
tion of the trapdoor. The bolt 27 is pivoted at 
28 adjacent the top of the casing 26 so that as 
the trapdoor 6 is moved to closed position it Will 
engage the outer sloping face of the bolt auto 
matically to retract it as the trapdoor is pressed 
home to its fully closed position. The bolt is pro 
jected by a Spring 29 automatically to engage the 
keeper 25 as the trapdoor passes, to maintain the 
trapdoor in fully closed position. 
A rearward extension 30 on the bolt, having 

laterally projecting lugs 3f, provides a means of 
retracting the bolt when it is desired to release 
the trapdoor for opening movement. This rear 
ward extension is of restricted width compared 
with the keeper engaging portion of the bolt, as 
best shown in Fig, 12 and is straddled by a bifur 
cated fulcrum lever 32 pivotally mounted at 33 
in the casing 26 and the respective jaws of which 
engage beneath the lugs 3 to exert a lifting force 
thereon when actuated and thereby rotating the 
bolt about its pivot 28 to withdraw the project 
ing portion thereof from engagement with the 
keeper 25 on the trapdoor. The fulcrum lever 
32 is actuated by a foot-operated plunger 35 
mounted in the casing 26 for vertical reciproca 
tion and having a recess 36 in its shank adapt 
ed in the released condition of the plunger to 
receive that end of the fulcrum lever opposite 
the bifurcated jaw engaging the retractible bolt, 
When the plunger 35 is depressed, the engage 

75 ment of the lever end 34 within the recess 36 
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(causes the fulcrum lever to be rotated about its 
pivot point 33 and thereby impart the lifting 
:force to the rear Ward extension 30, before re 
iferred to, for retracting the bolt 27. 

The plunger 35 after being depressed to re 
illease the trapdoor is returned to normally: raised 
: position by means of a compression Spring 37 
'disposed about the shank of the plunger and 
(mounted in a portion of the casing 26 extending 
about the shank and projecting beneath-the-sur 
face of the platform as indicated in Fig. 5. When 
the foot plunger is depressed to releaser the trap 
door latch it serves the additional function of 
imparting an initial Opening thrust to the trap 
door and which occurs subsequently to the rop 
'eration of releasing the latch 27. The retractible 

... bolt:2, the fulcrum lever 32 and the plunger 35 
are arranged in Sequential alignment : disposed 
substantially centrally of the casing 26 with the 
retractible bolt, and the fulcrum lever fianked 
by intermediate Walls 39 of the casing and in 
which the pivots 28 and 33 for these members 
are mounted. At respectively. Outer Sides of the 
intermediate walls, powerful lifting levers 40 are 
fulcrumed in the casing in position to engage 
the keeper 25 on the trapdoor and to be en 
gaged by means on the plunger for actuating 
them. The levers 40i are entirely separate of 
each other and are pivotally mounted in the cas 
ing 26 between the intermediate Walls. 39 and 
respectively outer Walls 38, as best shown in Fig. 
12, by means of removable fulcrums -4 thread 
ed into the outer Walls, passing through the lift 
ing levers and finding bearing in the respective 
inner Walls. The fulcrums, while separate, are 
axially aligned for simultaneous functioning of 
the lifting levers and are securely held in posi 
-tion by means of lock washers disposed between 
the heads of the fulcrums and the respectively 
associated Walls 38. 
The lifting lever's 40, each extend continuously 

from a point engaged beneath the keeper :25 on 
the trapdoor, over the fulcrums-4 and to a point 

... alongside of the shank of the plunger, 35, and 
; except for the portions extending beneath the 
'keeper, disposed entirely within the casing 28 so 
that they are substantially completely enclosed. 
the ends of the evers at the Sides, of the foot 
plunger are engaged by lateral projections:42, in 
tegral with the plunger, when the plunger is de... 
"pressed to release the latch 2, and actuate the 
i;levers. These lateral projections pass through 
SlotS 43 in the casing 23 to engage the levers. A 
:as the plunger 35 is depressed and normally are 
Spaced above the levers a distance sufficient to 
'permit downward travel of the plunger to the ex 
tent necessary to release the latch 27 before: the 
levers are engaged to impart an upward thrust'on 
the trapdoor so that when the levers are actuated 
the path of movement of the trapdoor is clear of . 
“the projecting bolt 27. The ends of the lifting 
levers cooperating with the trapdoor each have 
'a, Widened bearing area, as indicated at 44, en 
!gaging beneath upwardly offset portions 45 of 
the keeper 25 at opposite sides of the retractibie 
bolt 27 and disposed alongside of the intermedi 
ate walls 39 of the casing, -as shown in Fig. 12, 
the outside Walls 38 and that portion thereof cov 

"ering the levers being cut back to expose the 
lifting end of the levers and to provide a space 
at the respective outer sides of the intermediate 
walls to receive the offset portions 45 overlying 
these exposed ends of the levers. The ratio of 
the length of the lifting levers between their full 

; Crums 4 and the plunger 35 and between the full 

- YO 

5 

20 

30 

35 

40 

45 

50 

55 

65 

70 

75 

60. 

crums and the keeper;25-on-the-trapdoor is such 
: that the former length is greater than the latter 
,whereby.to increase the: force of any given pres 
Sure applied to the foot plunger when translated 
to a lifting force on the trapdoor. When the foot 
-plunger is depressed, the immediate function is 
to rotate the fulcrum lever 32 about its pivot 33 
to release, the latch 27, during which action the 
fulcrum lever portion 34 is forced out of the 
FreeeSS-36 in the plunger by the downward move 
ment thereof and during the continued move 
ment of the plunger the lever portion. 34-engages 
in Slot. 46 to maintain the proper alignment-be 
tween the fulcrum lever and the recess 36 upon 
release, and insuring, also the alignment of the 
lateral projections 42 on the plunger with the 
slots 43 in the casing 26 during depression. 
The catch mechanism: 24 for automatically en 

gaging the trapdoor as it is raised and for re 
pleasably Securing the trapdoor in open position 
CCmprises a Casing. 5 Secured by machine screws 
upon the outer face of the side door in position 
to cooperate with the keeper 25 on the trapdoor. 
The casing is provided with a depending base 
flange 52 against which one of the offset por 
tions 45 of the keeper 25 is adapted to bear in the 
fully open position of the trapdoor. A retractible 
bolt 53 is pivotally mounted in the casing at 54 
-in position normally to extend below the level 
of the casing into the path of the travel arc. of 
the keeper 25 when the trapdoor is moved to open 

... position. The bolt is projected by means of: a 
Spring 55 which permits the bolt to be retracted 
to permit passage of the member 45 and which 
is accozaplished automatically in the opening 
movement of the trapdoor by the engagement of 
the keeper member.-45 with the sloping-exposed 
Surface of the bolt, after passage of which the 
bolt, under pressure of the spring, is returned to 
its fully projected-position with the member 45 
on the keeperlying between the bolt and the de 
pending, base, flange portion 52 and when it is de 
Sired to move the trapdoor to closed position 
the bolt may be retracted manually. The outward 
movement of the bolt is limited by a stop. 56 
thereon which is engageable with the base of the 
Casing to prevent rotation of the bolt about its 
pivot; beyond a predetermined locking relation to 
the keeper, member. 
The bolt 53 may be retracted manually for 

closing Operations of the trapdoor by means of 
an operating handle 57 pivotally mounted at .58 
in the Casing adjacent the upper end thereof and 
entirely removed from the path of movement of 
the trapdoor. The operation of this upstanding 
handle is in a direction toward the open side 

it door 3 as indicated by the arrow in Fig. 5, and 
when the handle is thus moved a depending lever 
extension thereof, integral therewith, as shown at 
59, moves in the opposite direction within the 
casing 5 to rotate the bolt 53 about its pivotal 
axis in a direction to retract the projecting lock 
portion. This integral lever portion of the oper 
atting handle is bifurcated similarly to the full 
‘crum lever 32 of the trapdoor latch mechanism 
23 and is adapted to straddle an extension 6 of 
the locking bolt and engage oppositely extending 
lugs 69 for operation of the bolt in a manner 
Similar to that of the previously described ar 
rangement but without the interposition of an in 
termediate fulcrum lever between the operating 
member and the bolt-the operating handle 57 
being directly connected through the bifurcated 

clever 59 with the locking bolt for direct actu 
*ation thereof. It will be seen from an examina 
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tion of the perspective illustration of the air 
rangement shown in Fig. 2 that the natural in 
clination of one operating the mechanism is to 
press the operating handle 57 in a direction to 
wards the face of the open side door 3, where: 
upon, as shown in Fig. 5, the engagement of 
the ever 59 with the lugs 60 on the bolt exten 
Sion 6 causes the bolt to be rotated about itS 
pivotal axis 54 a distance Sufficient to Withdraw 
the locking portion 53 from the path of the keeper 
portions 45 to enable the trapdoor 6 to be moved 
out of range of the catch mechanism when the 
operating handle may be released and the trap 
door then moved to fully closed position, Secured 
by the latch mechanism. 23. 
The trapdoor, adjacent its outer edge on the 

upper surface, is provided with a threshold 65 
which in the horizontal closed position of the 
trapdoor is disposed in position to be engaged by 
weatherstrip 66 on the bottom edge of the vesti 
bule side door to provide a weatherseal therebe 
tween in the closed position of the side door. The 
remaining three sides of the trapdoor are weath 
erstripped about the step well f, as at 6, 68 and 
69 respectively, whereby the entrance of dirt and 
moisture, or the like, into the Westibule area, is 
positively prevented. 
The step well i, for receiving the step assem 

bly hereinafter to be described, includes side walls 
70 at respectively opposite sides of the step well. 
These side Walls are each rigidified by means of 
a vertically disposed channel shaped reinforcing 
member secured to the respective walls by 
Welding, and extending from the platform struc 
ture and the underframe structure, to both of 
which they are secured by welding, Substantially 
to the lower extremity of the respective side Walls. 
These reinforcing members are disposed in that 
area of the side Walls of the step well in which 
the pivotal Supports for the step assembly are 
located and serve to supplement the side walls 
7 in the Support of the step assembly from the 
platform and underframe structures at respec 
tively opposite sides of the step well and to stiffen 
the side walls against lateral flexure. Mounting 
plates 72 are secured in the channel members for 
the attachment of renovable bearing assemblies 
for the pivotal support of the steps, and these 
plates are welded to the members 7 in positions 
disposed about openings T3 extending through the 
respective side walls and the reinforcing mem 
bers, and through which the bearing assemblies 
are adapted to protrude in opposing relation from 
opposite sides of the step well in the Support of 
the step assembly. 
A fixed step tread 5 extends between and is se 

cured to the side Walls in the step well at one 
step level below the level of the platform 5 and 
a riser 6, also extending between and secured to 
the side walls of the Step Well, closes the Space be 
tween this step and the platform, and a similar de 
pending riser disposed adjacent to the forward 
edge of the step extends downwardly therefrom a 
distance corresponding to the normal height of a 
step. This riser also extends between and is Se 
cured to the side walls 70 of the step well and 
is reinforced at its bottom edge by an angle men 
ber 78 secured thereto by welding, and disposed 
at the rear side thereof. This angle member is 
continuous and extends upwardly at the respec 
tively opposite sides of the step Well for attach 
ment to the side walls 78. This fixed step 75 and 
the risers and define the inner limits of the 
step well and are so disposed as to cooperate With 
the folding step assembly, presently to be de 
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scribed, in such manner as to provide a continu 
OUIS unbroken stairway extending from a normal 
height at the car side to the platform 5. 
The step assembly 80 is comprised of a pair 

of spaced side walls 79 and 8 connected by upper, 
intermediate and lower step treads 82, 83, and 
84 respectively, disposed at equal, vertically 
Spaced intervals corresponding Substantially to 
the height of the risers 6 and T associated with 
the fixed step 5 and having risers 85 and 86 
between the intermediate tread and the respec 
tive upper and lower treads. The under side of 
the steps is covered by a closure plate 87, which, 
in the inoperative position of the steps, conceals . 
the underside thereof and conforms to the in 
Ward curvature of the car side wall at the OWer 
portion, all as best shown in Fig. 4, so that the 
steps when thus disposed serve to close the step 
well opening at the side of the car and present a 
Surface fish with the Surface of the side. The . 
closure plate 8 overlaps and is Secured to the 
edge flange portion of the lower tread 84 at the 
free edge of the step assembly and all of parts, 
including the treads 82, 83 and 84, the risers 85 
and 86, and the back closure plate 87, are secured 
to the side Walls 79 and 8 by Welding to provide 
an integrated assembly rigidified by the Very na 
ture of the box structure thus afforded, and stiff 
ened and reinforced by the disposition of the 
tread plates and risers in angular relation 
throughout the major area of and extending be 
tween the step side walls, and further stiffened 
by the closure plate in portions of the side walls 
not reinforced by the treads or risers. 
The respective side walls. T9 and 8 of the step 

assembly are each provided with a fixed bearing 
receptacle in the form of a flanged collet 9 se 
cured on the outer face of the side walls by Weld 
ing, as best shown in the large scale sectional View - 
illustrated in Fig. 7. The collets are disposed 
with their base flange portions in contact with 
the respective step side walls and their open and 
cylindrical barrel portions extending outwardly 
therefrom in axial alignment on an axis passing 
through the step at one side of the Center of bal 
ance assembly and about which such assembly is 
adapted to revolve. The collets 9 are adapted 
to receive removable cylindrical sleeve bearings 
92 which are mounted in the barrel portions 
thereof and have outstanding annular flange 
portions 93 overlapping the open end of the re 
spective barrel portions to provide end bearing 
adapted to resist end thrust. s 
The pivotal axis of the step assembly is lo 

cated to that side of the center balance of the 
steps whereby, when released, the steps move by 
gravity in the direction toward their operative 
position, affording access to the car platform, 
and are mounted in the step well by means 
of removable supporting assemblies Secured in 
the respective side walls 70 of the step Well. 
When the step assembly is properly positioned 
in the step well, the bearing receptacles 9 on 
the step side walls 79 and 8 are disposed in 

5 axial alignment with the openings 73 in the re 
spective side walls of the step well and trun 
nions 93 project through these openings and en 
ter the bearing receptacles pivotally to Support 
the steps for the movement necessary to rotate 

inoperative raised position, 
shown in Figs. 1 and 4, to their lowered operative 
position illustrated in Figs. 2 and 3 and Vice 
versa. The trunniors 9 & are fixedly Supported 
in the side walls of the step well and the bear 

5 ings 92 in the bearing receptacles on the steps 
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rotate-relatively thereto-with the step assembly." 
as it is operated. 
The trunnions each comprise part of a unitary 

assembly which may be removed in its entirety 
from association with the step assembly and "dis 
connected from the supporting walls: 70. 
assemblies, as shown in Figs, 5 and 6, each in 
clude a mounting collar 95, having an annular: 
flange 95 which affordsia," means' of attaching the 
collar to the mounting plate 572 on the side wall 
70 of the step well. 
the form of cap-screws threaded into the plate 
72 through the-flange 96, and secured by lock 
washers, provides means; of removably fastening 
the mounting collar to the web of the supporte. 
ing and rigidifying channel member if on the 
side' wall 70. The mounting collar 95 is adapted 
adjustably to support a floating, sleeve 99 carrys, 
ing the trunnion".94; and which is provided with 
an annular fange, 98 disposed between thie collar 
95 and the Web of chianne member if in the 
plane of the attaching plate.72: When the col. 
lar is secured by: bolts:97; the sleeve 99 is thus: 
confined against... axial displacement: by the en 
gagement of the annular. flange' between the 
mounting collar and the channel member. 
Thie:Sleeve-member 'is'. Suspended in the Inount. 

ing collar, 95 by means...of a plurality of adjust . 
able cap screws. 00 threaded through the coli 
lark and engaging the sleeve, on all four sides. 
Locking nuts - 0, secured by lock: Washers, main, 

The . 
trunnion: 945 for supporting: each side;..ofi stepsisi 
tain the adjustment of the cap screws. 

These!. 

Bolts. 97' whichi may be in 
10 side walls 0, axially aligned fixed pivots are pro 

20; 

30: 

provided with an enlarged hollow...shank: portion: 
22 entered in the sleeve;99 and Sectured against 

rotation or axial displacement: by means of a. 
pin. S3 passing"diametrically through the sleeve 
and shanks and cotter keyed in place so that: the 
trunnion is fixed withi respect to the sleeve mem. 

The trunnion'. 945 enters: the bearing 92ion ber: 
the steps and the enlargedishank f O2 affords.a. 
shoulder.06: adapted to engage: the bearing: pors. 
tion: 93% to maintain the step.assembly centrally: 
disposed between the side: walls 70 of the step, 
well since amples clearance is provided between 4: 
the bearings at opposite-sides of the steps and 
the respectively adjacent side walls of the step: 
well to provide for the-ready removal of the step. 
assembly... when the Supporting trunnions are: 
Withdrawn. The trunnions. 94' are adjustable 
axially to provide for take-up on the bearings: 
in compensation for-clearance" as a result of Wear." 
and initially to regulate the centrally disposed 
installation of the step-' assembly in the step 
Well. 
vided with a series of radially disposed holes O7 
at axially spaced intervals and the sleeve 99 is 
provided with a plurality of radially disposed 
holes 8, also axially spaced with respect to each 
other, and the pin 03 is adapted to be inserted 
through one of the holes O8 in the sleeve and 
pass through one of the holes. 07 in the trun 
nion shank 02 to secure the trunnion in ad 
justed position. By moving the trunnions at 
opposite sides of the step assembly axially 
through the sleeves 99 to position the shoulders 
66 in relation to the bearings 93 and to locate 

the steps properly in respect to the step well and 
then aligning the proper holes O7 in the Shank 
92 with one of the holes. 108 in the sleeves 99, 

it will be seen that the proper adjustment of the 
trunnions may readily be had. The number of 
such adjustments available is determined by the 
number of axially spaced holes. 07 provided in 
the trunnion. Shanks, multiplied by the number: 

The enlarged shank portion 02 is pro-. 
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12 
of axially spaced holes 98-in the sleeves 99 since' - 
the combinations afforded by associating the 
various holes in the trunnion with the respective: 
holes in the supporting: sleeve" each provides an: 

s' axial adjustment of the trunnion when secured 
by the pin 93. The sleeve 99, by means of the 
bolts. O0, is fixed with respect to the mounting 
collar 95 whereby, with the trunnions: 94: pro- . . 
jecting through the openings 73 in the opposite. 

vided in the step well about which the step as 
Sembly is adapted to rotate as a unit. The sleeve - 
99 normally is conceatrically, disposed within the 
collar 95, With clearance - therebetween - on all 
sides to provide for adjustment of the sleeves in 
any direction necessary to the fitting of the step 
assembly to the step well, and the trunnion pro 
jecting through' opening 73; in the side wall off 
the step Well is adapted normally to be disposed.' 
concentrically. With respect thereto, but which: 
relation varies: in accordance, with the adjust..., 
ment of the sleeve-member supporting it. 

It will readily be seen that, with the adjustable: 
trunnion assemblies mounted upon the respective: i. 

; : side walls 70, with: the trunnions projecting 
through the openings 73 into the bearings: 92. 
within the receptacles 9 on the 'steps, the steps", 
are Supported in the step wel on a pivotal axis, 
the angular disposition of: which may be; varied. 
to alter the angle of operation of the steps and 
change the relation: the 'eof: with respect to the 
step well and the trapdoor. Where: a number ". 
of cars are under construction, variations soccur 
frona' car to car. Which affect the relation of the'' 
folding: Step and trapdoor in respect to... their 
operative. disposition in the step" well, but in the: 
present invention'the foldingssteps.may be con 
structed as a sub-assembly, complete in every re 
Spect; and accurately-fitted in the: step Wells sof: 
any of the cars under construction and adjusted. 
to-compensate-for...any: variation in the relation: 
thereof to the step-well to the car side; or to the 
trapdoor when in the closed position. The ad-l 
justable trunnion assemblies provide for the raise. 
ing: or lowering or horizontal shifting of theifoldf. 
ing step structure at: either: end of the step to: 
counteract" any discrepancies incident to 3 thes. 
mountings of the: assemblies on the: walls 70 of 
the step. Well or in the relation of the:Step to thes. 
trapdoor in the closed: position and with respect. 
to the stepwell. 
When the: 'Sub-assembled Step: structure, is: 

brought to the step-well for installation, the bolts, 
90: may be adjusted properly, to position, the: 

steps. The vertically disposed bolts may begadi. 
justed so to position the: trunnion sleeve 95 as 
to regulate the height of the: step, assembly and. 
to level the steps on a horizontal plane. When in, 
operative; position; and when the: Steps are inst 
operatively disposed, to position: the free edge: 
of the: step assembly in proper relation to the 
under side of the closed trapdcor: The-horizona. 
tail bolts. Gaimaybe adjusted to position the trun-. 
nion sleeve...so that the step, assembly is disposed 
in proper's relation to the fixed step. 75, when in: 
the open position; and when the steps; are: closed; 
to position the back side: 8:lifiush with the in . . 
Wardly-curved side of the scar; and in-proper rers. 
lation: to the side: edge of the trapdoor. The ad-i. 
justment of all of the:bolts:00, once-determined. 
is permanently"maintained by the locknuts 04: 
The engagement of the annular fiange 93; on the 
trunnion...supporting sleeve member 99, between 
the; channel member - and the mounting collar: 
95, maintains the:axis of the:sleeve, member at; 
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all times on a horizontal plane whereby to pre 
vent cocking thereof at an angle as the bolts 09 
are adjusted and serves as a guide, insuring 
movement of the sleeve only in directions i.eces 
sary to... the adjustment of the bolts. After the 
final adjustment of all of the bolts 0 has been 
effected, the step assembly still may be dis 
mounted without disturbing such adjustment 
merely by removing the respective pins fo3 and 
Withdrawing the trunnions 94 from the bearing 
receptacles 9 through the sleeves 99. Whereupon 
the step assembly may be removed from the step 
well. The entire trunnion assembly, including 
trunnion 94, sleeve 99, and mounting collar 95, 
may be removed as a unit by removing the four 
cap Screws 9. Thus it will be seen that a simple 
means of removing the step assembly for main 
tenance purposes has been provided which does 
not necessitate the readillstment of the mount 
ing assemblies upon reinstallation. 
The step assemby 8) is connected to the trap 

door S for coincidental operation of both in 
proper relation to each other, and the means for 
connecting the two structures provides for the 
further adjustment of the cooperative relation 
between these members and in respect thereof to 
the car platform 5 and the step well 7. The 
operative position of the step assembly is deter 
mined by the engagement of stop members 5 
on the steps with stops 04 in the step well. The 
stops are in the form of angle members se 
cured to the side Walls 79 and 8 of the step as 
sembly immediately beneath the uppermost tread 
82 and extending rearwardly therebeyond for en 
gagement with the stops 4 which are mounted 
upon the under side of the horizontal flange of 
the angle member 78 at the lower edge of the 
fixed riser T6 as the step assembly is lowered to 
full open position for use. The connection be 
tween the steps and trapdoor provides for the ad 
justment of the full open position of the trapdoor 
to this full open position of the steps. The en 
gagement of the stops 04 with the stops fo5 acts 
as a positive limit of rotation in the opening 
movement of the step assembly and provides a 
rigid stabilizer for the steps in their open pot 
Sition, and the adjustment of the connection be 
tween the steps and trapdoor dices not disturb 
this rigidly supported condition. The Operative 
position of the steps as determined by the en 
gagement of the stops 4 and f 5 may be regu 
lated by the use of shims for adjusting the stops. 
The pivotal axis of the step assembly is dis 

posed at an angle of Substantially ninety de 
grees to the hinged axis of the trapdoor and the 
connection between the step and trapdoor is 
universally movable with respect to each to ac 
commodate the movements of the two structures 
Operating in directions at right angles to each 
other. The connection comprises a strut mem. 
ber in the form of a fiat bar having articu 
lation members 3 and 5 hingedly connected 
thereto at the respectively opposite ends thereof 
as at 2 and 4. The articulation members are 
threaded, and the member 3, connected with 
the step assembly, is threaded into a fixed pivot 
block 3 secured to the side wall 8 of the step 
assembly by welding. It is to be noted that the 
side wall 8 extends above the level of the up 
permost tread 82 as at 88 and it is in this ex 
tended area, that the pivot block 6 is secured 
on the outer side of the step assembly, but com 
municating through an opening in the side wall 
with the inner side thereof, from which position 
the articulation member 3 is entered. 
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The extended area of the side. Wall is stiffered 

by reinforcing plates 89 radiating from the pivot 
block 6, to which and the side Wall 8 they 
are Sec; red by welding. One of the reinforcing 
plates extends to and is secured to the bearing 
receptacle 9t, and both of the plates extend 
beneath the level of the tread 82 whereby to 
rigidify the extended area, 88 to the fullest and 
to distribute forces transmitted by the strut 
sincident to the coincidental operation of the 
Steps and trapdoor into the side wall 8 and 
the step assembly as a whole. The upwardly 
extended portion 88 and the side Wall 3 are: 
further stiffened by the flanging of the side wall 
outwardly within the area of the step well as at . 
90. The flange 99 rigidifies the side wall and 
by closing the space between the step assembly 
and the adjacent side wall of the step well 
Conceals the trunnion support mechanism and 
the pivot block 6 fro:n the view of persons 
using the steps. The side wall 29 at the op 
posite side of the step assembly also is flanged 
OutWardly at 9 to close the space between that 
Side of the steps and the step well and thereby 
Conceal the trunnion mechanism, but at the 
upper tread 82 the flange is disposed horizontally 
flush with the surface of the tread, since it is 
unneceSSary for this side wall to extend above 
the level of the top tread. 
The articulation member 3 is adapted to be 

Screwed into the pivot block S and serves the 
twofold purpose of adjusting the flat bar if 
in regard to the vertical disposition of the bar 
in the open position and in respect to clear 
ances thereof in relation to the trapdoor, the 
Step Well structure and the step side wall ex 
tension 88 and in the operation of the assembly, 
provides for the relative rotation in one of the 
directions necessary to the universal movement 
of the connecting bar with respect to the 
Step assembly. The member 3 turns on the 
threads in the pivot block 6 as the step as 
Sembly is pivoted from closed to open position 
and return, and the direction of rotation of this 
turning movement in the threads - is at right 
angles to the hinge axis of the connection i? 2 
to the connecting bar so that the bar is uni 
versally movable in regard to its connection to 
the steps whereby the movements of the bar. 
With respect to the steps in directions at right 
angles due to the disposition of the steps and 
trapdoor for operation at right angles is en 
tirely unrestricted. 
The connection of the strut at its opposite 

end to the trapdoor f6 is similarly adjustable 
by the threaded engagement of the articula 
tion member 5 in the pivot block 7, but the 
pivot block is slidingly mounted for further 
adjustment of the connection as required to ob 
tain the proper relation between the trapdoor 
and Steps and the platforn. As best shown in 
the larger scale views of Figs. 9, 19 and 11, the 
sliding pivot block is rectangular in form and 
provided with lateraily extending base flanges 
8 adapted to interlock with a frame S 9 re 

movably mounted in the trapdoor. The frame 
9 might be said to be H-shaped with a central 

rectangular opening 28 for the reception of 
the sliding block and which is provided with 
an undercut groove 2 at each side to receive 
the projecting base flange 8 at the corre 
Sponding side of the sliding block. the sliding 
block is guided between the side walls of the 
central opening 29 against any but a sliding 
motion in the direction of operation of the trap 
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door and the: final position of the block...in...the member 30, mounted, upon-the-side wall, 70; of 
opening is determined by cap screWS 22 en- the step Well in operative: relation: to the cones 
gaging opposite: ends. of the sliding block.to's nection, 
fix the: location of the block...in accordance With AS best shown in FigS. 2. and 5, the strut of . 
adjustments: made at the time of... installation. 5 in the open position of the trapdoor is adapted. 
of the connection between the trapdoor and normally to be disposed parallel to the under 
steps. The end walls; 23 defining the length of Surface of the trapdoor, and the-flat construction: 
the central opening 20 are spaced from ther of the strut enables the most inconspicuous: dise 
opposite ends of the. sliding block. T. distances. position thereof in the step well. By reason of 
sufficient to provide ample space for adjustment 10, the threaded articulation. members 5, and -3; 
of the block, and the cap, screws: 22 care threaded the: connecting strut may be adjusted as closely: 
through these end walls in oppositely disposed adjacent to the underneath surface of the trap 
relation to receive the sliding block between door as possible in the open position and cont 
then, and whereby, the block may be adjusted Sistent with the proper cooperative relation ber 
lengthwise of the opening: in either direction: by 5, tween the trapdoor and steps when in closed pot. 
retracting one, or the other of the cap. ScreWS sition. whereby the strut does not project intos 
and advancing the ; other. End. Spaces. 24 in the step well in:such manner: as to be objectioner 
the frame 9: provide; for the adjustment of the: able; and by reason. Of Such disposition of the 
cap. SCreWS. strut itS. use as a grabhandle is: prevented. The 
The frame 9 is recessed into the under. Side, 20... guard 38 may be used to close the space between: 

of the: trapdoor and is rigidly mounted in a the strut and the:side: wall : below the level of 
pocket. 25 provided; therefor in... the structure: the trapdoor and thereby prevent the strut from: 
of the trapdoor. The frame is secured by means: being grasped as a handhold at that position. 
of: countersunk machine. Screws. 26' passing The step assembly, thus is supported in the: 
through laterally extended flanges. 27 on the 25-step well on trunnions which are removable for 
frame and threaded into the trapdoor. Thus dismounting the steps and which are adjustable 
Secured, the frame virtually becomes a part of axially to center the step assembly in the step: 
the trap door and affords, a Solidly anchored well, and adjustable vertically and horizontally 
point of attachment, for the connection to regulate the position of the steps relative to: 
and the adjustable siding pivot block , by 30: fixed portions in the step well and to the car side 
reason of the fanges, 8 underlying the gooyed waii and in relation to a cooperating trapdoor 
side walls of the frame, is interlocked with the. with which the steps are operatively connected. 
frame: in Such manner as to preclude removal fo - LL -- u- Ayress ... lts r coincidental actuation, to rotate in directions. 
thereof without first dismounting: the frame: SO at right angles, about their respective pivotal 
that, when assembled, with the pivot. block ad- - -- a-----a - - - . e--- year, a 353 axes, and this connection is movable univerSally 
justed, and the articulation member 5 threaded and adjustable in respect both to the steps and 
into position... therein, the only relative move- nir - ic rar-i -s . . . twenty of the parts will the o- trapdoo and is distute in respect to 
tation of members its headed mount. One to compense FC differees in the ela - a wo wasy- tion of each to the other and the car platform 
ingas. the: trapdoor and steps are operated, and . 402 and side wall, and to adjust the extreme posi 
of course the hinging; action of the: strut o 
about the hinge f A plate 28 covers the tions of both. The trunnion assemblies may be 
pocket 25. and serves to conceal the frames removed as units and the connection between and the adjusting mechanism when the trap-- the steps and trapdoor.comprises a flat Strut 

which may readily be disconnected from either door is; raised. The cover plate: is Secured in... is position by, means of EE sews for adjustment. Improved hardware facilitates 
29 and is provided with an elongated central: operation of the trapdoor and steps and Securely 
Opening through which the articulation mem- maintains the parts in either of their extreme 
ber. 5 is adapted to extend forconnection with positions of movements. 
the strut. ff. 50 What is claimed is: 
The articulation member. 5 at the trapdoor 1. In a railway car having a platform and a?: 

and the member. 13 at the step, assembly may, step well. With a folding step assembly pivotally 
each of them, be installed in the respective pivot mounted in the step well and a hinged trap door 
blocks if and 6, or the adjustment...thereof operating in E. s tria angles E. E. irn 1. d t fold flush with the changed, merely by removing the hinge pin 9. 55 E. y p O ting from the connections. 4...or 2 at either end of. platform over the step well, means for adjusting 
the connecting: strut. whereby to... disconnect. the pivotal axis of the step assembly in Vertical 
the strut, and whereupon the articulation mem and horizontal directions to regulate the normal 
bers may be. Screwed into or out of the pivot. operative position of the assembly relative to the 
blocks to obtain the desired relation between the Step well and platform epting to various parts, and the hinge pin then replaced...' mounted in the step Well and universally adjust 
This hinge. pins are held in place...by means. able in directions perpendicular to the pivotal 
of cotter keys. Adjustment of the member 5 axis of the step assembly, said trunnions en 
may be had without the necessity of removing gaging bearings on the step assembly pivotally 
the cover plate 28 since this member, projects to support the assembly in adjusted normal 
through the central opening in the plate. When 'operative E. relative . the E. will, .." 
adjusting the position of the pivot block. it in means providing a compensating adjustinent be 
the frame 9, however, it is necessary that the tween the step assembly and trapdoor compris 
cover plate be removed in order to... manipulate, ing "a universally movable strut member extend. 
the adjusting screws 22. Adjustment of the ing between and having individually adjustable 
member 5 may be utilized to modify the ef- connections to the Step assembly and trapdoor 
fective length of the connection in adjusting respectively for regulating the length thereof in. 
the steps and trapdoor relative to each other; accordance with the adjustment of the step asi - 
and like the member 3, also may be used to sembly relative to the trapdoor. 
regulate the vertical position of the connection 2. In a railway car having a platform and 'a. 
Irelative to the trapdoor and a cooperating guard 75, step well with a folding step assembly pivotally 
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mounted in the step well and a hinged trapdoor 
operating in directions at right angles to the step 
assembly and adapted to fold flush with the plat 
form over the step well, means for adjusting the 
pivotal axis of the step assembly in vertical and 
horizontal directions to regulate the normal Oper 
ative position of the assembly relative to the step 
well and platform comprising trunnions mounted 
in the step well and universally adjustable in di 
rections perpendicular to the pivotal axis of the 
step assembly, said trunnions. engaging bearings 
on the step assembly pivotally to support the as 
sembly in adjusted normal operative position. 
relative to the step well, means providing a com 
pensating adjustment between the step assembly 
and trapdoor comprising a universally movable 
strut member extending between and having indi 
vidually adjustable connections to the step as 
Sembly and trapdoor respectively for regulating 
the length thereof in accordance with the adjust 
ment of the step assembly relative to the trap 
door, and means for adjusting one of said con 
nections perpendicularly to said lengthwise ad 
justment further to compensate for adjustment of 
the step assembly relative to the trapdoor. 

3. In a railway car having a platform and a 
Step well with a folding step assembly pivotally 
mounted in the step well and a hinged trapdoor 
Operating in directions at right angles to the step 
assembly and adapted to fold flush With the plat 
form over the step well, means for fitting the step 
assembly in the step well and with respect to the 
platform and trapdoor including trunnions for 
pivotally supporting the steps and a member con 
necting the step assembly with the trapdoor for 
Coincidental operation, said trunnions being 
mounted in the step well for adjustment axially 
and adjustable universally in directions perpen 
dicular to the pivotal axis of the step assembly 
and engageable with bearings on the step assen 
bly whereby to adjust the pivotal axis of the as 
sembly in vertical and horizontal directions to 
regulate the normal operative position of the as 
sembly relative to the step Well, and said member 
connecting the step assembly with the trapdoor 
comprising a strut having hinged connection at 
respectively opposite ends with articulation mem 
bers threaded directly into the step assembly and 
trapdoor whereby to afford universal swiveling 
movements of the strut with respect thereto and 
provide for regulating the length of the strut in 
accordance with the adjustment of the step as 
sembly relative to the trapdoor. 

4. In a railway car having a platform and a step 
well with a folding step assembly pivotally 
mounted in the step well and a hinged trap door 
Operating in directions at right angles to the step 
assembly and adapted to fold flush with the plat 
form over the step well, means for fitting the step 
assembly in the step Well and With respect to the 
platform and trapdoor including trunnion as 
semblies for pivotally supporting the steps and 
a member connecting the step assembly with the 
trapdoor for coincidental operation, said trunnion 
assemblies comprising mounting collars secured 
respectively in opposite side walls of the step well, 
a sleeve member mounted in concentric spaced 
relation. Within each collar, and a trunnion 
mounted in the respective sleeve members, sup 
porting bearings at opposite sides of the step as 
sembly engaged by the respective trunnions, and 
means for adjusting the respective sleeve mem 
bers in said mounting collars perpendicularly 
to the axes of said trunnions to adjust the loca 
tion of the trunnions and thereby adjust the piv 
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otal axis of the step assembly in vertical and hor 
izontal directions whereby to regulate the normal 
operative position of the assembly in the step 
well, said member connecting the step assembly 
With the trapdoor comprising a strut movable 
universally with respect to both and adjustable 
with respect to one for regulating the disposi 
tion of the strut in accordance with the adjust 
ment of the step assembly relative to the trap 
door. 

5. In a railway car having a platform and a 
step well with a folding step assembly pivotally 
mounted in the step well and a hinged trapdoor 
Operating in directions at right angles to the step 
assembly and adapted to fold flush with the plat 
form over the step well, means for fitting the 
step assembly in the step weli and with respect 
to the platform and trapdoor including trunnion 
aSSemblies for pivotally supporting the steps and 
a member connecting the step assembly with the 
trapdoor for coincidental operation, said trun 
nion assemblies comprising mounting collars se 
cured respectively in opposite side walls of the 
step well, a sleeve member mounted in concentric 
Spaced relation. Within each collar, and a trunnion 
mounted in the respective sleeve members, sup 
porting bearings at opposite sides of the step 
a SSembly engaged by the respective trunnions, 
means for adjusting the respective sleeve mem 
bers in Said mounting collars perpendicularly to 
the axes of Said trunnions to adjust the location 
of the trunnions and thereby adjust the pivotal 
axis of the step assembly in vertical and hori 
Zontal directions whereby to regulate the normal 
Operative position of the assembly in the step 
Well, and means for securing the respective trun 
nions in said sleeve members in a plurality of 
axially adjusted positions whereby to center the 
step assembly between said Side walls, said mem 
ber connecting the step assembly with the trap 
door comprising a strut movable universally with 
respect to both and adjustable with respect to 
one for regulating the disposition of the strut 
in accordance with the adjustment of the step 
a SSembly relative to the trapdoor. 

6. In a railway car having a platform and a 
Step well with a folding step assembly pivotally 
mounted in the step well and a hinged trap door 
operating in directions at right angles to the step 
assembly and adapted to fold flush with the plat 
form over the step well, means for fitting the 
step assembly in the step well and with respect 
to the platform and trapdoor including trunnion. 
assemblies for pivotally supporting the steps and 
a member connecting the step assembly with the 
trapdoor for coincidental operation, said trunnion', 
'assemblies comprising mounting collars secured 
respectively in opposite side walls of the step 
well, a sleeve member mounted in concentric 
spaced relation within each collar, and a trunnion 
mounted in the respective sleeve members, sup 
porting bearings at opposite sides of the step 
assembly engaged by the respective trunnions, 
and means for Securing the respective trunnions. 
in said sleeve members in a plurality of axially, 
adjusted positions whereby to center the step 
assembly between said side walls, said member : 
connecting the Step assembly with the trapdoor 
comprising a strut movable universally with re 
Spect to both and adjustable with respect to one 
for regulating the disposition of the strut in ac 
cordance with the adjustment of the step as 
sembly relative to the trapdoor. 

7. In a railway car having a platform and a . 
step well with a folding step assembly pivotally. 
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mounted in the step well and a hinged trap door 
operating in directions at right angles to the step 
assembly and adapted to fold flush with the 
platform over the step well, means for fitting the 
step assembly in the step well and with respect 
to the platform and trapdoor including trunnion 
assemblies for pivotally supporting the stepS and 
a strut member connecting the step assembly with 
the trapdoor for coincidental operation, Said 
trunnion assemblies comprising mounting collars 
secured respectively in opposite side Walls of the 
step well, a sleeve member mounted in concentric 
spaced relation within each collar and having a 
portion confined between the collar and respec 
tively adjoining side wall to prevent axial dis 
placement of the sleeve member, and a trunnion 
mounted in the respective sleeve members, Sup 
porting bearings at opposite sides of the step 
assembly engaged by the respective trunnions, 
means for adjusting said sleeve members in the 
mounting collars perpendicularly to the axes of 
said trunnions thereby to adjust the locations of 
the trunnions in the step Well, and means for 
securing the respective trunnions in Said sleeve 
members in a plurality of axially adjusted posi 
tions whereby to center the Step assembly be 
tween said side walls. 

8. In a railway car having a step well with a 
folding step assembly disposed therein, means for 
pivotally mounting the step assembly in the step 
well including a trunnion assembly for adjusting 
the angular disposition of the pivotal axis of the 
step assembly, said trunnion assembly comprising 
a mounting collar removably secured in the step 
Well, a sleeve member mounted in Concentrically 
spaced relation within said collar and having a 
portion confined between the collar and the step 
well to prevent axial displacement of the sleeve 
member, and a trunnion removably mounted in 
the sleeve member, a cooperating bearing in the 
step assembly engaged by the trunnion, means for 
adjusting Said sleeve member in the mounting 
collar perpendicularly to the axis of said trunnion 
whereby to adjust the location of the trunnion 
in the step Well and thereby regulate the angular 
disposition of the pivotal axis of the step as 
Sembly, and fastening means for Securing the 
trunnion in Said sleeve member in a plurality of 
axially adjusted positions to center the step as 
sembly in the step well, said trunnion assembly 
being removable as a unit by removing said 
mounting collar and Said trunnion being remov 
able independently by removing said fastening 

ean.S. 
9. In a railway car having a platform and a 

step Well With a folding step assembly pivotally 
mounted in the step Wall and a hinged trap door 
operating in directions at right angles to the 
Step assembly, and adapted to fold substantially 
flush. With the platform over the step Well, means 
for pivotally mounting the step assembly in the 
step well incluuding trunnions adjustable per 
pendicularly to the pivotal axis of the step assem 
bly for fitting the step assembly relative to the 
step well, a strut member connecting the Step 
assembly with the trapdoor for coincidental op 
eration comprising a flat bar disposed closely ad 
jacent to the trapdoor in the inoperative position 
thereof, means connecting the strut member to 
the step assembly and trap door comprising end 
members hingedly connected to the strut on 
parallel axes transversely of the Strut and hav 
ing threaded swivel connection with the step 
assembly and trap door on axes perpendicular to 
the axes of the hinge connections whereby to 
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provide universally swiveling connections to the 
step assembly and trap door, means for discOn 
necting said end members from the Strut Whereby 
to adjust the threaded connections in the step 
assembly and trap door to regulate the relation 
of the strut member therebetween, pivot blocks 
in the step assembly and trap door respectively 
adapted to receive Said threaded connections, 
means in the trap door to mount said pivot block 
for relative sliding movement including a re 
movable guide frame, and means for adjusting 
the position of the pivot block in said frame to 
compensate for said adjustment of the step 
assembly. 

10. In a railway car having a platform and a 
step well with a folding step assembly pivotally 
mounted in the step well and a hinged trap door 
operating in directions at right angles to the step 
aSSembly and adapted to fold Substantially flush 
With the platform over the step Well, means for 
pivotally mounting the step assembly in the step 
Well including trunnions adjustable perpendicul 
larly to the pivotal axis of the step assembly for 
fitting the step assembly relative to the step well, 
a Strut member connecting the step assembly with 
the trap door for coincidental operation compris 
ing a flat bar disposed closely adjacent to the 
trap door in the inoperative position thereof, 
means connecting the strut member to the step 
assembly and trap door comprising end members 
hingedly connected to the strut on parallel axes 
transversely of the Strut and having threaded 
Swivel connection with the step assembly and 
trap door on axes perpendicular to the axes of 
the hinge connections whereby to provide uni 
versally swiveling connections to the step assem 
bly and trap door, and means for disconnecting 
said end members from the strut whereby to ad 
just the threaded connections in the Step assemi 
bly and trap door to regulate the relation of the 
Strut member therebetween and to compensate 
for said adjustment of the step assembly. 

11. In a railway car having a platform and 
a step well with a folding step assembly pivotally 
mounted in the step Well and a hinged trap-door 
operating in directions at right angles to the 
Step assembly and adapted to fold substantially 
fiush with the platform over the step well, means 
for pivotally mounting the step assembly in the 
step well including trunnions adjustable perpen 
dicularly to the pivotal axis of the step assembly 
for fitting the step assembly relative to the step 
well, a strut member connecting the step assemi 
bly with the trap door for coincidental operation 
comprising a flat bar disposed closely adjacent 
to the trap door in the inoperative position there 
of, means connecting the strut member to the 
step assembly and trap door comprising end 
members hiragedly connected to the strut and 
having threaded SWivel. connection. With the step 
assembly and trap door whereby to provide uni 
versally SWiveling connections to the step assem 
biy. and trap door, pivot blocks in the step 
assembly and trap door respectively adapted to 
receive said threaded connections, means in the 
trap door to mount, said pivot block for relative 
sliding movement including a removable guide 
frame, and means for adjusting the position of 
the pivot block in said frame to compensate for 
said adjustment of the step assembly. 

12. In a railway car having a platform and a 
step well. With a folding step assembly pivotally 
mounted in the step well and a hinged trap door 
operating in directions at right angles to the 
step assembly and adapted to fold substantially 
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flush with the platfrom over the step well, means 
for pivotally mounting the step assembly in the 
step Well including trunnions adjustable perpen 
dicularly to the pivotal axis of the step assembly 
for fitting the step assembly relative to the step 
well, a strut member connecting the step assembly 
With the trap door for coincidental Operation 
comprising a flat bar disposed closely adjacent to 
the trap door in the inoperative position thereof, 
means connecting the strut member to the step 
assembly and trap door comprising end members 
hingedly connected to the strut and having 
threaded swivel connection with the step assem 
bly and trap door whereby to provide universally 
Swiveling connections to the step assembly and 
trap door, pivot blocks in the step assembly and 
trap door respectively adapted to receive Said 
threaded connections, means to mount one of said 
pivoted blocks for relative sliding movement, and 
means for adjusting the position of the pivot 
block to compensate for said adjustment of the 
Step assembly. 

13. In a railway car having a platform and a 
step Well. With a folding step assembly pivotally 
mounted in the step well and a hinged trap door 
operating in directions at right angles to the step 
assembly and adapted to fold substantially flush 
with the platform over the step well, means con 
necting the steps with the trap door including 
a strut member, means connecting the strut 
member to the Step assembly and trap door com 
prising end members hingedly connected to the 
Strut on parallel axes transversely of the strut 
and having threaded SWivel connection with the 
step aSSembly and trap door on axes perpendicu 
lar. to the axes of the hinge connections whereby 
to provide universally SWiveling connections to 
the step assembly and trap door, means for dis 
connecting Said end members from the strut 
whereby to adjust the threaded connections in 
the Step assembly and trap door to regulate the 
relation of the strut member therebetween, pivot 
blocks in the step assembly and trap door re 
spectively adapted to receive said threaded con 
nections, means in the trap door to mount said 
pivot block for relative sliding movement in a 
direction perpendicular to the hinge axis of the 
trap door including a removable guide frame, and 
means for changing the position of the pivot 
block in said frame whereby to change the effec 
tive length of Said strut and provide a compensat 
ing adjustment for fitting the step assembly and 
trap door relative to each other. 

14. In a railway car having a platform and a 
step well with a folding step assembly pivotally 
mounted in the Step well and a hinged trap door 
operating in directions at right angles to the step 
assembly and adapted to fold substantially flush 
with the platform over the step well, means con 
necting the Steps with the trap door including 
a strut member, means connecting the strut 
member to the step assembly and trap door com 
prising end members hingedly connected to the 
Strut and having threaded Swivel connection with 
the step assembly and trap door whereby to pro 
vide universally Swiveling connections to the step 
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aSSembly and trap door, pivot blocks in the step 
aSSembly and trap door respectively adapted to 
receive Said threaded connections, means in the 
tirap door to mount Said pivot block for relative 
Sliding movement in a direction perpendicular to 
the hinge axis of the trap door including a re 
movable guide fraine, and means for changing the 
position of the pivot block in said frame whereby 
to change the effective length of Said strut and 
provide a compenSating adjustment for fitting 
the Step assembly and trap door relative to each 
other. 15. In a railway car having a platform and a 
step well with a folding step assembly pivotally 
mounted in the step well and a hinged trap door 
Operating in directions at right angles to the step 
assembly and adapted to fold. Substantially flush 
with the platform over the Step well, means con 
necting the steps with the trap door including 
a strut member, means connecting the strut 
member to the Step assembly and trap door com 
prising end member's hingedly connected to the 
Strut on parallel axes transversely of the strut 
and having threaded Swivel connection with the 

5 Step a SSembiy and trap door on axes perpendicu 
lar to the axes of the hinge connections whereby 
to provide universally swiveling connections to 
the Step a SSerably and trap door and means for 
disconnecting Said end members from the strut 
whereby to adjust the threaded connections in 
the step assembly and trap door to change the 
effective length of the strut member and thereby 
provide a COrangensating adjustment for fitting the 
Step assembly and trap door relative to each 
other. 16. In a railway car having a platform and a 
Step well with a foiding step assembly pivotally 
mounted in the Step well and a hinged trap door 
Operating in directions at right angles to the step 
aSSeinbly and adapted to fold substantially flush 
With the platform over the step well, means con 
necting the Step assembly with the trap door in 
cluding a Strut member, Said strut member com 
prising a flat bar adapted to be disposed closely 
adjacent to the trap door in the inoperative posi 
tion whereby to prevent use of the strut as a 
handhold, and means beneath the level of the 
trap door Substantially closing the space between 
the Strut member and step well to prevent use of 
the Strut as a handhold. 
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