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My invention pertains to railway passenger 
cars, and particularly to the diaphragms form 
ing enclosures for the space between adjacent 
ends of coupled cars. 
An object of the present invention is to pro 

vide an enclosure comprising inside and outside 
diaphragms independently suspended from the 
Car end. 
Another object of my invention is to provide 

an outside diaphragm enclosure having an in 
tegral face plate, movement of which is actuated 
by relative movement between the adjacent ends 
of the adjacent coupled cars. 
A further object of my invention is to provide 

an enclosure for the purpose described, com 
prising inner diaphragms held in continuous en 
gagement and outer diaphragms independent in 
Operation from the inner diaphragms and having 
face plates normally in engagement. 
These and other objects will become apparent 

as the description proceeds, in which Fig.1 shows 
in elevation the end of a railway car embodying 
the invention; Fig.2 shows an enlarged detail of 
the invention; Fig. 3 shows an enlargement of a 
Section taken along lines 3-3 of Fig. 1; Fig. 4 
ShoWS in plan the adjacent ends of two coupled 
cars equipped With the invention and in posi 
tion on a straight portion of the track; Fig. 5 
ShOWS in plan the relative position of the car 
bodies and outer diaphragms whilst traversing 
a curved portion of the track; Fig. 6 shows an 
enlarged detail of the invention at lines 6-6 on 
Fig. 1. 

Referring now to the drawings where like ref 
erence characters refer to like parts, the refer 
ence character indicates generally a passenger 
car body, the Outermost end portion only of which 
is shown. These passenger car bodies in accord 
ance with well-known practice are usually 
equipped with end platforms, commonly called 
vestibules, but are sometimes made without the 
end platform. Hence, it will be understood that 
in this specification and appended claims wher 
ever the car end is spoken of, it refers to the 
end of the car vestibule or to the end of the car 
body which is not equipped with a vestibule. 
The closure for the car end comprises inner 

and outer diaphragms mounted independently of 
each other upon the car end. The face plate of 
the inner diaphragm extends outwardly beyond 
the face plate of the Outer diaphragm when the 
car is in uncoupled position, and when the cars 
are coupled together in a train, the inner dia 
phragms are moved inwardly so as to bring the 
face plate thereof in substantially the vertical 
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plane of the face plate of the outer diaphragm. 
Both diaphragms are of the flexible type and 
may be moved toward and away from the car 
body as the relative position of the adjacent ends 
of adjacent cars changes during operation of a 
train of such cars. Due to initial compression 
in the inner diaphragms their face plates on ad 
jacent ends of the cars will remain in abutting 
relation even if the face plates of the Outer dia 
phragms have Separated and by making the ini 
tial compression in the inner diaphragms greater 
than the extreme travel of the coupler on the 
respective car bodies, the inner diaphragm face 
plates will remain in abutting relation during all 
positions of the coupled car bodies. 

It will be further observed upon reference to 
Fig. 4 of the drawings that the inner and outer 
diaphragm face plates are independently sup 
ported from the car end and thus may move 
relative to each other as well as relative to the 
car ends during operation of the cars in train. 
Whilst no Supporting means has been indicated 
for the inner diaphragm face plate, it will be un 
derstood that any suitable means of a present 
well-known type of support may be used, it only 
being necessary to have the inner diaphragms 
under a substantial initial compression and the 
outer diaphragms under little or no compression 
when the cars are in normal coupled position on 
a straight track. By reason of this construction 
the outer diaphragm face plate may be of rela 
tively light construction, requiring only sufficient 
rigidity to maintain its shape. 
Referring now in detail to the drawings in 

which the car bodies generally are indicated by 
the reference character ; the car end by the 
reference character 2; the car end post by the 
reference character 3; and the usual paSSenger 
passageway between the end posts indicated by 
the reference character 4; the inner diaphragm 
which may be of any suitable construction is in 
dicated by the reference character 5 and shown 
as being of the bellows fold type. This inner 
diaphragm is secured to the car end preferably 
at the end posts 3 by any suitable means and at 
its outer end has a suitable face plate 6 attached 
thereto and resiliently held in Spaced relation 
to the car end. As previously stated, this face 
plate 6 may be supported from the car end by 
any suitable means. 
The outer diaphragm 7 is secured to the car 

end by any suitable means 8 and is made of sub 
stantially flat flexible material conforming to the 
contour of the car side walls and roof. This 
outer diaphragm T may be made of elastic ma 
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terial if desired, but it is not necessary. Secured 
to the free end of the Outer diaphragm by any 
suitable means, such as 9, is the outer diaphragm 
face plate fo. This face plate O is generally 
of inverted U-shape and of channel shape in 
croSS section, comprising a Web portion f, outer 
flange 2, and inner flange 3. As illustrated 
in Fig. 1 of the drawings, the Web is prefer 
ably of substantially greater width at the top of 
the face plate than in the legs. By so doing the 
total Weight of the face plate can be lessened 
and sufficient rigidity retained. The Weight nay 
be further reduced by placing apertures in the 
top thereof, as shown. It will be understood, 
however, that the particular shape of the face 
plate iO may be varied in design provided only 
that it is of sufficient rigidity and of an outer 
contour conforming to that of the outer dia- - 
phragm 7. 
This face plate 0 is supported from the car 

end independently of the inner face plate 6 and 
is preferably pivotally mounted on the car end. 
for unitary movement relative thereto on sub 
stantially horizontally disposed laterally extend 
ing supporting members. These supporting 
members are preferably rigid and maybe. of any 
suitable construction. The preferred form il 
lustrated in the drawings comprises an inter 
mediate pressed portion 4 having suitable, end 
portions 5. and 6 secured thereto which are 
preferably castings. These diaphragm support 
ing arms 4-5-6, are preferably disposed in 
pairs on opposite sides of the inner diaphragm. 
Each depending leg. of the outer face plate 0 is 
provided with vertically spaced members hav 
ing one end secured to the face plate behind 
the web i? and the opposite end portion offset. 
So as to lie in the vertical plane of the outer 
face of web f. and extend laterally therefrom 
toward the inner diaphragm. For this purpose 
the flange 3 of the face plate C. is cut away 
at 8. This extension of member 7 permits re 
duction in the size of the legs of the face plate. 
0 and still provides adequate rubbing surfaces 
when the car bodies shift laterally relative to 
each other during operation of the cars. The 
casting 5 of the supporting arm is disposed 
behind the adjacent member 7 and has its free 
end portion pivotally connected to the member 
f7 behind the web of the face plate by means 
of a suitable pin 19 engaging suitable apertures 
in the casting 5 and member 7. The relation 
ship between the casting. 5. and member 7 is 
Such that the casting 5 may rotate, relative to 
the member 7 on the pin. 9 as hereinafter de 
scribed. . . 
At the opposite end of the diaphragm sup 
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inserted end of the link 2. Disposed between 
the supporting arm 4-5-6 and the car end 
is a helical coil spring 28. This spring 26 is 
shown With its opposite ends connected to the 
casting 6 and bracket 2), respectively, and 
need be only of Sufficient Strength to maintain 
the Outer diaphragm 7 taut. In order to main 
tain the spring 26 in compression only during all 
positions of the arm 4-5-6, I prefer to con 
nect the spring 26 with the bracket 20 and cast 
ing 6 by means of Spring caps 27 and 28 pro 
vided with trunnions 29 mounted in bracket 2 
and trunnions 30 mounted in casting 6. 
From the foregoing description and a refer 

ence to Figs. 1 and 6 of the drawings, it will be 
apparent that the pairs of arms 4-5-6 con 
nected. With the depending leg portions of the 
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porting members 4-f5-6, as shown by Fig. 
6, are suitable brackets. 20 secured to the car. 
end 2 and provided with a link member 2 piv 
otally connected to the bracket 20 by means of 
the pin 22. Each link 2 is provided with a suit 
ably shaped portion 23 engaging with the bracket 
20 to limit relative movement between the link 
2 and bracket 20 in a direction toward the 
adjacent side of the car. The link portion 23. 
is freely movable away from the bracket 20 to 
permit relative rotation between the link 2 
and bracket 20 in a direction toward the inner 
diaphragm. Each casting 6 of the supporting 
arm 4-5-6 is provided with a bifurcated 
portion 24 between which is engaged the free end 
of the link 2 and pivotally connected thereto 
by means of the pin 25 passing through suitable 
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face plate fo Will maintain the face plate in fixed 
lateral relation to the car end, as each pair of 
arms. 4-5-6 attached to each leg of face 
plate 0 is prevented from moving towards the 
adjacent side of the car although free to move 
towards the opposite side of the car; hence, the 
face plate can pivot on the pins 9 at one 
side of the face plate to or the face plate can 
move bodily to Ward and away from the car end. 
The arns 4-5-6 through pins f9 and 25 also 
provide vertical support for the face plate O 
as the arms move in a fixed horizontal plane. 

Referring now to Figs. 1 and 4 of the draw 
ings, as previously stated, in Fig. 1 inner face 
plate 6 projects outwardly beyond the vertical 
plane of the outer face plate 0; and in Fig. 4 
of the drawings, wherein adjacent ends of the 
cars are shown in coupled relation, face plates 
6 and 9 of each car abut with corresponding 
face plates of the adjacent car and the respec 
tive face plates 6 and 10 of each car are in 
Substantially the same vertical plane. As pre 
viously stated, the initial compression applied 
to inner diaphragm 5 during coupling of the 
cars to bring face plate 6 substantially within 
the vertical plane of face plate 10 moves face 
plate 6 towards the respective car body a dis 
tance greater than the extreme outward travel 
of the coupler attached to its respective car. 
That is to say, in coupling the cars the face plate 
6 is moved towards its respective car end a dis 
tance greater than the total outward movement 
from normal position of the coupler attached 
to that car. In this compressed position the 
face plate 6 and face plate 0 of each car are 
in outward spaced relation from their respec 
tive car ends. Thus when the coupler of each 
car moves outward from the end of the car, 
the face plates 6 will remain in abutting relation 
even though the face plates O may separate, 
and likewise, as the couplers move inwardly of 
their respective car body, the diaphragms 5 and 
7 fold to permit movement of their respective 
face plates. Thus it will be apparent that in all 
possible positions of the car bodies the face 
plates 6 will be maintained in constant abutting 
relation, thereby providing an enclosed passage 
Way for passenger travel between the respective 
end of the adjacent car bodies. 

Referring now to Figs. 4 and 5: When the ad 
jacent coupled cars are moving from off a 
straight portion of track, as shown in Fig. 4, on 
to a curved portion of a track, the car bodies 
Will assume a position as shown in Fig. 5. As 
illustrated in Fig. 5 during the time the adja 
cent ends of the car bodies are traversing a 
curve, the inner diaphragm face plates 6 are 

apertures in the Said bifurcated portion 24 and 75, maintained in abutting relation, whilst the an 
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gular relation between each outer face plate O 
and its associated car body is changing. While 
the ends of the car bodies move together at 
the inner side of the curve, the springs 26 are 
being compressed by the car bodies moving to 
Wards the arms 4-5-6 attached to the re 
Spective car bodies and to the adjacent end of 
the associated face plate f. As this movement 
continues, arms 4-5-6 rotate on their re 
spective pins 25 thereby tending to bring their 
ends attached to the face plates to inwardly of 
the associated car body. The face plate 0 being 
a rigid member and being held in fixed trans 
verse relation to the car body by means of pin 
9 at the outer side of the curve will resist this 

force tending to move the face plates to trans 
versely of each car body . The link 2 attached 
by means of pin 25 to the inner end of arm 
- 5-6 at the inner side of the car will 

lotate on pin 22 mounted in the casting 20 Se 
cured to each car body and in a direction in 
Wardly of their respective car bodies and away 
frcin the sides of the ends of the car bodies at 
the inner side of the curve. This movement 
of link 2 compensates for the aforesaid short 
ening movement of the outer end of its asso 
ciated arm 4-5-6 so that the said arm piv 
oting on pin 22 noves bodily inwardly of the 
car instead of causing plate 0 to move toward 
the outer side of the curve. Continued move 
ment of said links 2 permit the associated arm 
f4–f5-6 to move bodily toward the adjacent 
end of the associate car and the attached face 
plate 18 to pivot on pin 9 adjacent the outer 
side of the curve. in this manner a greater 
movement between the face plate and its as 
sociate car body at the inner side of the curve is 
obtained than would be possible were the link 
2 rigid with associated member 2. 
Having thus described the invention What I 

claim as new and desire to secure by Letters 
Patent, is: 

1. In a railway car diaphragm construction, a 
rigid inverted U-shaped outer face plate dis 
posed in spaced relation to the car end, a plu 
rality of vertically spaced laterally extending 
arms pivotally connected with said outer face 
plate and with the car end for supporting the 
face plate upon the car, resilient means between 
each said arms and the car end normally main 
taining said outer face plate in horizontally 
spaced relation to the car end, flexible means 
forming With the Outer face plate and car end 
an enclosure for the space therebetween, and 
an inner face plate and diaphragm forming a 
passageWay Suspended from the car end inde 
pendently of the said outer face plate and nor 
mally resiliently urged outwardly of the vertical 
plane of said outer face plate for longitudinal 
In ovement relative thereto. 

2. In a car diaphragm construction, in com 
bination, an inverted substantially U-shaped 
flexible diaphragm connected to the car end, a 
similarly shaped rigid face plate connected to 
said diaphragm and pivotally Suspended from 
the car end by means of substantially hori 
Zontally disposed laterally extending rigid arms 
pivotally connected with the face plate and the 
car end, resilient means between each said arm 
and the car end retaining the face plate in nor 
mally spaced relation to the car end, each said 
connection between the said arms and car end 
including means preventing bodily lateral move 
ment of said arm towards the adjacent car side 
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the said arm towards the opposite side of the 
face plate. 

3. Means for closing the Space between the 
adjacent ends of two coupled car bodies com 
prising inner flexible diaphragms suspended 
from the respective car ends for movement rela 
tive thereto and provided With abutting face 
plates, flexible outer diaphragms of Substantially 
inverted U-shape secured to the respective car 
ends and provided with normally abutting face 
plates, a plurality of laterally extending rigid 
members supporting each outer diaphragim face 
plate from the respective car end and pivotally 
connected with the car end and the face plate 
for substantially horizontal pivotal movement 
relative to the car end, the connection between 
each said rigid member and car end including 
a pivotally mounted link member movable only 
away from the adjacent car side Wall. 

4. In a railway car diaphragm construction, in 
combination, a flexible outer diaphragm Secured 
to the car end, an inverted rigid U-shaped face 
piate secured to the diaphragm, laterally ex 
tending means pivotally connected with the car 
end and with the sides of said face plate pro 
viding vertical and lateral support therefor, 
said means providing for relative longitudinal 
movement between said car end and face plate 
and relative pivotal movement between the 
car end and face plate about one side of the 
latter. 

5. In a railway car diaphragm construction 
including the usual passageway inner diaphragm 
and face plate, the combination of a rigid in 
verted substantially U-shaped outer diaphragm 
face plate enclosing said passageway inner dia 
phragm and disposed in horizontal spaced rela 
tion to the associated car end, flexible means 
conforming to the contour of the car end and 
connecting said outer face plate and the aSSO 
ciated car end, vertically spaced shoe members 
rigidly secured to each of the arms of the in 
verted U-shaped outer diaphragm face plate and 
extending therefrom in a direction transversely 
of the face plate, correspondingly spaced outer 
diaphragm face plate supporting arms each hav 
ing their respective opposite ends pivotally con 
nected with the said car end adjacent said inner 
diaphragm and With the Outer diaphragm face 
plate at the shoes thereon, resilient means dis 
posed between each arm and the car end nor 
mally maintaining the Outer diaphragm face 
plate in horizontal spaced relation to the car 
end. 

6. In a railway car diaphragm construction, a 
flexible diaphragm conforming to the contour 
of the car side Walls and roof and Secured there 
to, a face plate connected with the diaphragm, 
a plurality of vertically spaced laterally extend 
ing rigid members pivotally connected with each 
side of the face plate and car end to provide 
fixed vertical support for and to laterally posi 
tion the face plate relative to the car end and 
resilient means between each rigid member and 
the car end spacing the face plate from the car 
end. 

7. Means for enclosing the space between the 
adjacent ends of adjacent coupled car bodies, 
comprising adjacently arranged flexible dia 
phragms conforming to the contour of the car 
sides and roof and secured thereto, face plates 
Secured to said diaphragms, a plurality of ver 
tically Spaced laterally extending rigid members 
pivotally connected to each side of each face 

wall and providing limited bodily movement of 75 plate and to the adjacent car end providing 



4. 
fixed vertical support for said face plates; and 
resilient means between each of the rigid mem 
bers and the adjacent car end maintaining the 
asociated face plates in abutting relation and 
spaced from the car ends. 

8. Means for closing the Space between adja 
cent ends of adjacent coupled car bodies, com 
prising adjacently arranged flexible outer dia 
phragm members each conforming to the con 
tour of the respective car side walls and roof 
and secured thereto, each diaphragm being pro 
vided with a face plate abutting the adjacent 
diaphragm face plate, flexible inner diaphragm 
members provided with abutting face plates and 
Supported from their respective car ends inde 
pendently of the Outer diaphragms and face 
plates, each inner diaphragm face plate being 
resiliently spaced from the respective car end to 
normally lie within the vertical plane of the 
abutting outer diaphragm face plates and capa 
ble of longitudinal movement relative to said 
vertical plane, vertically spaced shoe members 
fixedly secured to each side of each outer dia 
phragm face plate and having portions provid 
ing opposing lateral extensions of said face 
plates, brackets Secured to the respective car 
ends adjacent opposite sides of the respective 
inner diaphragms, a link member pivotally 
mounted on each bracket, means on each link 
and associated bracket preventing rotation of 
the link from normal position towards the ad 
jacent car side wall, and a rigid member pivot 
ally connected to each bracket link and to the 
adjacent shoe member for supporting the asso 
ciated outer diaphragm face plate, and resilient 
means between each member and the adjacent 
car end for maintaining the outer diaphragm 
face plates in abutting relation. 

9. Means for closing the space between adja 
cent ends of adjacent coupled car bodies com 
prising flexible inner diaphragm members pro 
vided with abutting face plates supported from 
their respective car ends so as to be resiliently 
spaced therefrom and moveable longitudinally 
relative thereto, flexible outer diaphragm mem 
bers enclosing the inner diaphragm members 
and connected with the car side walls, the outer 
diaphragm members being provided with face 
plates which are resiliently held in abutting re 
lation when the cars are in normal coupled re 
lation, and means supporting said outer dia 
phragm face plates in vertical spaced relation to 
the respective car ends for movement inde 
pendent of the inner diaphragm face plates. 
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10. In a railway car construction, a diaphragm 

arrangement comprising a substantially flat 
flexible member secured to the car end and con 
forming substantially to the contour of the car 
side walls and roof, an inverted rigid U-shaped 
face plate secured to said flat member in spaced 
relation to said car end, a plurality of laterally 
extending rigid members pivotally connected 
with each depending leg of the face plate and 
with the car end providing vertical and lateral 
pivotal support for the face plate, and resilient 
means connected with each said supporting 
member and the car end controlling movement 
of the face plate longitudinally of the car end. 

11. In combination with a railway car, a flex 
ible diaphragm of inverted U-shape secured to 
the car end and conforming to the contour of 
the car side walls, a similarly shaped face plate 
secured to the diaphragm in spaced relation to 
the car end, laterally extending rigid means piv 
otally connected to each leg of the face plate 
and link connected to the adjacent car end pro 
viding vertical support for the face plate during 
relative movement between the face plate and 
car end, and for pivotal movement about either 
side of said face plate upon said means, and 
resilient means associated with each said rigid 
means and car end for holding the face plate in 
longitudinal Spaced relation to the car end. 

12. In a railway car diaphragm construction 
in combination, a car end wall having a passage 
Way therein, a flexible inner diaphragm Secured 
to the end wall and forming an extension of 
said passageway, a flexible outer diaphragm se 
cured to the end wall and conforming to the 
contour of the sides and top thereof, said outer 
diaphragm enclosing the inner diaphragm and 
extending outwardly from the car end, a face 
plate of substantially inverted U-shape secured 
to the Outer diaphragm, a face plate secured to 
the inner diaphragm and normally resiliently 
held outwardly of the vertical plane of the outer 
diaphragm face plate for longitudinal movement 
relative thereto, means connected to the car end 
and outer diaphragm face plate providing fixed 
lateral and vertical support therefore, and pro 
viding for longitudinal movement of the face 
plate relative to the car end wall and pivotal 
movement relative to the car end wall about one 
side of the face plate. 

EUGENE R. GREENER. 


