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This invention relates to rail vehicles in gen-
eral and in particular to passenger vehicles
wherein the vestibule connection between cars is
‘streamlined.

For a considerable time various streamline con- :

nections between cars have been proposed. Most
of these proposed constructions utilized a rigid
frame and flexible diaphragm either connected to
or pulled back toward the car. With such con-
structions a gap appeared on curves, which gap
extended across the car from the outside to the
Anside of the curve. In recent years construec-
tions have been proposed and used wherein the
outer frame was provided with two wings at-
tached to. the central portion or inner passage
member, With such a construction in order that
the cars could negotiate curves and since the
outer diaphragm was operated in conjunction
with the inner faceplate, i was necessary to pro-
vide a considerable sag or looseness in the upper
portion of the outer diaphragm. Since the space
adjacent the coupler was open, air currents could
operate on this loose diaphragm and cause it to
flap, thereby being noisy and resulting in exces-
sive wear and rather rapid destruction of the
.outer diaphragm. It is an object, therefore, of
the present invention to provide a construction
in which a sectional outer faceplate is utilized and
S0 carried by the vehicle that the outer diaphragm
is maintained taut at substantially all times and
over-its entire area.

A further object of the invention is the provi-

sion of a streamline closure in which the outer
diaphragm extends substantially in the same
plane as the roof and sides and which diaphrasm

.can be made of constant width from end to end.

A still further object of the invention is the
-provision of a streamline closure having the outer
faceplate assembly made in three parts pivotally
and slidably connected together.

A yet further object of the invention is the pro-
vision of a streamline or vestibule connection in
‘which the outer faceplate is made in several parts,
some of which are carried by cantilever arms
pivoted to the outer faceplate and to the vehicle,
and other parts are free of any direct or con-
trolling connection with the vehicle.

These and other objects of the invention will
be apparent to persons skilled in the art from
.a study of the following description and accom-
panying drawings, in which .

Fig. 1 is an end view of the improved vestibule
.connection  assembly; - ) R
. Fig. 2 is a horizontal sectional view through
substantially one-half the assembly; Lo
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Fig. 3 is a sectional view taken substantially on
line 3—3 of Fig. 1 but with parts broken away to

-condense the figure;

Fig. 4 is a sectional view similar to Fig. 2 but
taken at a point above the upper buffer spring;

Fig. 5 is an enlarged end view of the upper por-
tion of the assembly with parts broken away to
better disclose the construction; )

Fig. § is an enlarged detail view of the outer
Taceplate pivot and slide connection; ‘

Fig. 7 is an enlarged detail view of the canti-
lever pivot and semi-elliptic. spring mounting,
and . i

Figs. 8 and 9 are sectional and end views re-
spectively of a modified hinge connection between
the parts shown in Fig. 6.

Referring now to the drawings in detail, it will
be seen that the improved streamline vestibule
connection has been shown as applied to a car
having side walls 2, roof 4 and floor 6 joined by
an end wall 8. This end wall is pierced to pro-
vide a doorway reenforced at its edges by col-
lision posts i0. These collision posts are firmly
anchored to the vehicle structure at the top and

‘at the bottom are securely anchored to heavy

end casting 2. This end or platform casting has
provision' to receive side buffer stems 14 and if

(desired a central or pivoting buffer stem (not

shown). Buffer stems (4 are urged outwardly by
coil springs 16" and have pivotally mounted on
their outer end a buffer member 20, To this buf-
fer member is connected a substantially U-shaped
inner facéplate member 22 of channel cross sec-
tion. As is customary, these faceplate members
and buffer members are covered by sound-dead-
ening and wear-resisting material 24. To the
inner face of the inner faceplate member 22 is
attached Z-members 28 for the purpose of attach-
ment of inner bellows fold diaphragm member

28, the inner edge of ‘which is similarly attached
by Z-member 30 to the collision posts 10. Above

the passageway an upper buffer spring 32 is
mounted on the vehicle and urges the inner face-

- plate assembly outwardly away from the car.

50

85

‘The lower buffer springs {6 and upper buffer
.spring 32 are customarily chosen so as to place

approximately 2000 pounds pressure on the inner
faceplate when the cars are coupled, to thereby
maintain a tight weatherproof connection at all
times. : ‘

In order to give a streamline appearance to
the vehicles and prevent snow, dirt, etc., from

swirling into the space between cars, the outer
_diaphragm or streamline closure 34 is provided.

(This member extends continuously across the -
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roof between the lower edges of the car sides
and, due to the construction later to be described,
can be made of constant width from end to end,
thus redueing its cost. This outer closure mem-
ber 34, as shown in Figs. 2, 3 and 4, is provided
with enlarged end portions 38 gripped by metal
members. 38 fastened to the car end wall and
retaining the closure member substantially in
alisnment with the car sides 2 and roof &. This
manner of attaching the diaphragm is purely

representative since it may he attached in some- -

manner such as shown in Figs. 11 and 14 of
Patent 2,090,492. The outer edge of diaphragm

or streamline closure 34 is connected in a. simi--

lar suitable manner to an outer multipari-face-
plate assembly. This outer multipart faceplate
assembly is made up of a pair of side pieces 40

4
movement of the inner faceplate assembly will
not effect the parallelism of the outer faceplate
assembly with the car end wall, although it will
slightly modify the pressure applied by springs
58. Inward or outward movement of the inner
faceplate from the uncoupled position of Figs.
2, 3 and 4 will cause the arms 42 and central
portion 44 to separate slightly, but this movement
is permitted by slot 48 as shown in Fig: 6. Dur-
ing curving of the cars, arm 42 will again have
to move with respect to ceniral portion 44, but

_again such movement is accommodated by slot 48.

The relative motion between the side parts 46

" ‘and -central patt 44 can be accommodated by

of substantially inverted J-shape with the in-~_
turned legs 42 connected by means of a central -

part 44. The side parts 48 and central part 44 ¢

-together form a multipart pivotally connected
‘buter faceplate of inverted U-section. Since the
parts 40 must move inwardly, as wiil later be de=

-geribed, the pivots 46 are provided with elon-

gated slots 48 to aecommeodate such inward move-
‘ment between the side portions 42 and central
‘portion 44 of the outer face plate (Fig. 67.

tn order to carry the weight of the outer mul-
tipart faceplate, cantilever arms 50 are piveted as
at 52 to the inner faceplate and at 54 fo the
outer facepiate sides 40 inwardly of the closure
-34. The cantilever arms are preferably of chan-
nel cross-section and have mounted therein a
slide structure 5% to which is attached the outer

and of a semi-elliptic spring 38, the inner end 3

of which is firmly anchored preferably in the
hinge casting 80 attached to the inner faceplate
assembly, all as most clearly shown in Figs. 2
and 7. .As best shown in Fig. 1, four cantilever
arms are used, namely, two on either side of the
inner faceplate assembly and this will usually be
sufficient except where excessively heavy ma-
terial may require an added cantilever arm on
either side. The cantilever arms have been
shown as attached to the inner faceplate since
‘such an arrangement gives & slightly reduced
cost of construction, however, it is obvious that
‘due to the pivotal connections 52 and 54, the
outer faceplate assembly is movable independ-

‘ently of the inner faceplate assembly. Accord-

ingly, at a slightly increased cost of construc-
tion modified hinge castings 60 can be attached
to either the collision posts 10 or to the end wall
'8, which would necessarily have to e stiffened
for this purpose. Such a construction would like-
wise call for lengthening of the cantilever arms
‘50, but would in no way alter the operation of
the construction.

_Since the springs §8 are designed to urge the
cantilever arms 50 outwardly away from the end
wall, they cause an outward pressure to be ap-
plied at the pivot structure 54, but since this
pivot is located inwardly of the diaphragm 34
"a rotative tendency will be imparted to the sides

40. 'This rotative tendency will cause the in-.

_turned portions 42 to be urged outwardly. How-
.ever, due to the constant width and direct at-
tachment of diaphragm 34 toc the car sides and
‘voof and to the outer Taceplate assembly, the
face portions of 49 and inturned arms 42 will be
theld substantially parallel to the end wall at all
fimes. Since ‘the central portion 44-is pivotally
and slidably commected to arms 42 it likewise
ill ‘be urged outwardly away from the car end
swall'and be heldl parallel thereto. Any “in or-out
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5 ‘means of a rubber block 10 vulcanized or other-
+wise attached to a Z-shaped plate 12 attached

to arm 42 and also vulcanized or otherwise se-
cured to a plate 74 fastened to central part 43,
all as clearly shown in Figs. 8 and 8. With such
a construction the relative sliding movement be-
tween. arms. 42 and central part 44 will ba. ac-

‘commodated by the rubber acting in shear. Also,
“the.-slight pivotal motion. between the parts will

be accommodated by the yielding of the rubher
in both tension and compression.

The parts as shown in Figs. 2, 3 and 4 areinthe
uncoupled position of the car, that is, the innexr
faceplate assembly is located longitudinaily out-
wardly of the plane of the outer faceplate. When
$he cars are coupied, however, the inner faceplaie
assembly will have its face substantially i the
plane of the outer faceplate assembly. Extension
of the draft gear will, of course, cause the inner
faceplate to move toward the position shown In
Figs. 2, 3 and 4, but such movement will not
effect in ‘any way the tautness of the ouier dia-

‘phragm 34 - Inward movement on buff will, of

course, cause wrinkles to appear in diaphragm 34,
but such & condition is of short duration. When
the cars or vehicles go around a curve the inner
faceplate assembly will in effect rotate about &
eenter such as C, which center may, of course,
move fawardly or outwardly along the longitu-
dinal center of the ear under draft or bufl con-

‘giticns. - Relative rotation of the vehicles going

around & curve will cause the inner faceplate

-assemily to rotate avout such center C bringing

the parts to the line and-gash position of Fig.-2.

‘The diaphragm 34-on the inside of the curve will
-aceordingly be wrinkied since the adjacent outer

faceplate will be in contact and forced out of

“parallelism with the-car end wall, but will remain

substantially parallel with the face of the inner
fpceplate assembly. The-edge of the inner face-
plate opposite thai shown in Fig. 2 will be swung

-outwardly of its full line position, but sinee the

connection Petween the inner faceplate and outer
faceplate-is only through the pivoted cantilever
arms, the outer faceplate on the outside of the
curve will rema’in: in the position such as shown
Ty full Bine in-¥ig. 4, that is, it will remain par-
allel to the end wall of the car. The central
member 44 will extend from its pivotal connec-
tion with one -arm 8% fo its pivotal connection
with-the other arm, that is, it will lie in @ plane
such ‘as shown by line and dash. 8¢ of Fig. 2. In
other words, this member will be moved out of
‘parallelism with the end wall but will be at a
tesser angle therete than the outer faceplate

“located at the inner side of the curve. T& will

thus be seen that irvespective of {he in or out

-or-curving movements of the cars relative to each

other, at least one of the ouber faceplate members

-will always remain parallel to the car end. wall.

It will likewise be seen: that since the central
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member 44 is wholly independent of any connec-
tion with - the inner faceplate, the'-powerful
springs {6 and 32 can not effect the diaphragm
34 and this diaphragm can be stretched taut with
the tension therein controlled by the springs 58
wholly indepéndent of the bressure of springs 16
and 32. As stated Dreviously, the pivot castings
60 can be attached to either the car end wall or
coll-isionA posts, thus completely bhysically sepa-
rating the inner and outer faceplates and per-
mitting a reduction in the length of slot 48 of
the pivotal connection between the side and cen-
tral portions of the outer faceplate. 'The opera-
tion of the construction with casting 68 attached
to the vehicle directly will e the same as that
breviously described in connection with the form
shown, :

Although the invention has been shown and
described with particular reference to the figures,
it will be apparent to persons skilled in the art
that modifications other than those shown and
described may be made and all such modifications
are contemplated as will fall within the scope of
the following claimg defining my invention.

What is claimed is:

1. A vehicle having sides and s roof joined by
an end wall, a diaphragm having the inner edge
secured to the vehicle and forming substantially
2 continuation of the sides and roof beyond the
end wall, a multi-part faceplate assembly secured
to the outer edge of the diaphragm, cantilever
arms supporting said assembly and being pivot-
ally connected to said faceplate assembly adja-
cent their outer ends and to s portion of the
vehicle adjacent their inner ends, and resilient
means urging said cantilever arms and multi-
bart assembly outwardly away from said end wall,
said multi-part faceplate assembly comprising
side pleces and & centra] piece pivoted to the
upper portions of said side pieces and supported
solely therehy.

4. A vehicle having sides and a roof joined by
an end wall, a diaphragm having the inner edge
secured to the vehicle and forming substantially
& continuation of the sides and roof beyond the
end wall, a multi-part faceplate assembly secured
to the outer edge of the diaphragm and compris~
ing a pair of side pieces, a central piece flexibly
connecting the side pieces adjacent their upper
ends and supported thereby, cantilever arms piv-
otally connected adjacent their inner ends to said
vehicle structure and at their outer ends to said
side pieces inwardly of the diaphragm, and resil-
ient means urging said cantilever arms outwardly
away from said end wall whereby said diaphragm
will be maintained taut and substantially in align~
ment with the roof and sides of the vehicle.

3. A vehicle having sides and a roof joined by
an end wall, a diaphragm having the inner edge
secured to the vehicle and forming substantially
a continuation of the sides and roof beyond the
end wall, a multi-part faceplate assembly secured
to the outer edge of the diaphragm and includ-
ing a pair of independent, side Dieces, cantilever
arms pivotally connected at one end to a portion
of the vehicle and at the other end to said side
pieces inwardly of the diaphragm, resilient means
urging said cantilever arms and side pieces out-
wardly away from said end wall, said multi-part
assembly also including a central piece flexibly
connecting the upper ends of said side pieces and
urged outwardly thereby.

4. A vehicle having sides and a roof joined by
an end wall, a diaphragm having the inner edge
secured to the vehicle and forming substantially
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a continuation of the sides and roof beyond the
end wall, a multi-part faceplate assembly secured :
to the outer edge of the diaphragm and includ-
ing a pair of independent side pieces, cantilever
arms pivotally connected at one end to a portion
of the vehicle and at the other end to said side
bieces inwardly of the diaphragm, resilient means
urging said cantilever arms and side pieces out-
wardly away from said end wall, said multi-part

‘assembly also including a central biece pivotally

and slidably-connected to the upper end portions
of said side pieces and urged outwardly thereby.

5. A vehicle having sides and a roof joined by,
an end wall, a diaphragm having the inner edge
connected to the vehicle and forming substan-
tially a continuation of the sides and roof beyond
the end wall, an outer faceplate assembly secured
to the outer edge of the diaphragm and compris-
ing a pair of side pieces and g central piece piv-~
otally connecting the upper end portions of said
side pieces, an inner faceplate assembly free of
direct connection to said central piece, cantilever
arms pivotally connected to said inner faceplate
and to said side pieces, and semi-elliptic springs
anchored on said inner faceplate assembly and
bearing on said cantilever arms to urge the same
outwardly from the vehicle end wall.

6. A vehicle having sides and a curved roof
joined by an end wall, a diaphragm having the
inner edge connected to the vehicle and forming
substantially a continuation of the sides and roof
beyond the end wall, an outer faceplate assembly
secured to the outer edge of the diaphragm and
comprising a pair of side bieces and a central
biece conforming to the roof curvature and piv-
otally connecting the upper ends of said side
bieces, an inner faceplate assembly, cantilever
arms pivotally connected to said inner faceplate
and to said side pieces and forming the sole
connection between said outer and inner face-
blate assemblies.

7. A vehicle having sides and a roof Jjoined by
an end wall, a diaphragm having the inner edge
connected to the vehicle and forming substan-
tially a continuation of the sides and roof beyond
the end wall, an outer faceplate assembly secured
to the outer edge of the diaphragm and compris-
ing a pair of side pieces and g central piece piv-
otally connecting the upper end portions of said
side pieces, an inner faceplate assembly, and
cantilever arms providing the sole connection be-
tween said outer and inner faceplate assemblies,
said cantilever arms being pivotally connected to
said assemblies whereby said inner faceplate as-
sembly may move longitudinally of the vehicle in-
dependently of said outer faceplate assembly.

8. A vehicle having sides and a roof joined by
an end wall, a diaphragm having the inner edge
connected to the vehicie and forming substan-
tially a continuation of the sides and roof beyond
the end wall, an outer faceplate assembly secured
to the outer edge of the diaphragm and compris-
ing 2 pair of side pieces and a central piece con-
nected to the upper end portions of said side
pieces by rubber shear units whereby said pieces
may pivot and slide relative to each other by the
tension compression and shearing action of the
rubber, and cantilever arms pivotally connecteqd
at one end to said vehicle structure and at the
other end to said side pieces inwardly of the
diaphragm.

9. A vehicle having sides and a roof joined by
an end wall, a diaphragm having the inner edge
connected to the vehicle and forming substan-
tially a continuation of the sides and roof beyond
the end wall, an outer faceplate assembly secured
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