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UNITED STATES PATENT OFFICE 
2,281.245 

RAILWAY CAR 
Peter Parke and Nils A. Thunstrom, Chicago, Ill., 
assignors to The Pullman Company, Chicago, 
Ill., a corporation of Illinois 
Application August 9, 1938, Serial No. 223,963 

(C1. 105-414) 5 Claims. 
The present invention relates to a railway 

passenger car of the duplex or double decker 
type which is provided with a plurality of bed 
rooms arranged at two different levels, one above 
the other. The upper rooms Overlap in part 
those on the lower level, and in fact utilize 
portions of the head room of the lower rooms. 
Each room is for single occupancy in that the 
upper berth is eliminated and provides for maxi 
mum comfort alike to the passengers, whether 

tric loading of buff and draft forces would neces 
sitate adding metal in the center sill, thereby 
increasing its weight. The present-day demand 
for lighter weight equipment makes this un 
desirable. 
Among the principal objects of the present in 

vention, then, are the following: To provide a 
railway car of the duplex type having adequate 

they be traveling in the upper or the lower rooms. 
In this car, as in other cars, the railway mail 

Specifications require that all buff and draft 
loads shall be figured as being carried by the 
longitudinal members positioned below the floor 
level, and certain car builders, as a matter of 
practice, calculate the center Sill alone to carry 
these loads. Although these specifications were 
drafted for use in designing mail cars, the gen 
eral practice is to apply them to passenger cars 
as Well. 
In order to have as light a member as possible 

and yet one having Sufficient strength to carry 
the buff and draft loads, it is necessary to SO 
position the center sill that the line of buff and 
draft will lie substantially along the horizontal 
line passing through the centers of gravity of 
the various center sill cross-sections throughout 
the length of the sill. For the sake of con 
venience this horizontal line will be referred to 
as the longitudinal axis of the Center sill, and 
in order to eliminate eccentricity this axis should 
be substantially a straight line. Any deviation 
of this axis from a straight line results in the 
production of eccentricity in the end loading on 
the center sill, thereby producing a bending mo 
ment in the center sill. This condition requires 
the use of additional material in the center sill 
which adds weight to the car. 
In many cars the lines of buff and draft do 

not coincide, because the buffing loads are car 
ried partly through the buffers positioned on the 
end sills and partly through the couplers, while 
the draft loads are transmitted entirely through 
the couplers. In these cars it is desirable to 
have the line of buff very nearly correspond 
with the longitudinal axis of the Center sill. 

It is desirable to increase the distance between 
the floor and the roof of the car in order to 
provide adequate head room in the lower and 
upper rooms. One way to provide this head 
room would be to depress the center sill along 
With the other longitudinal framing members 
in the underframe, thereby lowering the floor, 

5 

20 

25 

40 

head room for both the lower and upper rooms, 
and having a center sill adapted to carry buff and 
draft loads with a minimum of eccentricity in 
the application of such loads. 
Other objects and advantages will become ap 

parent as the disclosure proceeds and the de 
scription is read in conjunction with the accom 
panying drawings, in which 

Fig. 1 is a diagrammatic plan view showing the 
general floor plan arrangement of the rooms and 
the aisle, only the portion of the car from ap 
proximately its center to the non-articulated end 
being shown; A. 

Fig. 2 is a diagrammatic plan view showing the 
general floor plan arrangement from approxi 
mately the center of the car to the articulated 
end. This figure completes the showing of Fig. 1; 

Fig. 3 is a diagrammatic view in side elevation, 
showing the general arrangement of the uppe 
and lower bedrooms; 

Fig. 4 is a fragmentary plan view of the car 
underframe, showing the portion from approxi 
mately the center of the car to the vestibule or 
non-articulated end; 

Fig. 5 is a fragmentary plan view of the car 
underframe showing the portion from approxi 
mately the center of the car to the articulated 
end. This figure completes the showing of Fig. 4; 

Fig. 6 is a fragmentary side elevational view 
of the portion of the underframe included in 
Fig. 4; - 

Fig. 7 is a fragmentary side elevational view 
of the portion of the underframe included in 
Fig. 5; 

Fig. 8 is a vertical longitudinal sectional view 
of the portion of the underframe shown in Fig. 
4, and is taken on the line 8-8 of Fig. 4; 

Fig. 9 is a vertical longitudinal sectional view - 
of the portion of the underframe shown in Fig. 
5, and is taken on the line 9-9 of Fig. 5; 

Fig. 10 is a transverse sectional view of the 
car underframe taken at the bolster along the 
line O-O of Fig. 4, and shows portions of the 
side posts and the method of tying them into side 
sills; 

but the increased stresses caused by the eccen- 55 Fig. 11 is a transverse sectional view of a por 

  



2 
tion of the underframe, taken at one of the needle 
beams on the line - of Fig. 5; 

Fig. 12 is a transverse Sectional view of a por 
tion of the underframe, showing the jacking beam 
and taken on the line 2-2 of Fig. 5 

Fig. 13 is a transverse sectional view of the car 
taken at substantially its center portion, and 
shows in broken lines a portion of the car in 
terior equipment; 

Fig. 14 is a fragmentary transverse sectional 
view of the car taken in the region of the trucks, 
showing the relationship between the center sill 
and the side sills and floor stringers in this 
region; 

Fig. 15 is an enlarged fragmentary plan view of 
the underframe at the non-articulated end of the 
car showing the coupler mechanism; and 

Fig. 16 is a longitudinal sectional view through 
the portion of the underframe shown in Fig. 15, 
the view being taken on the line 23-23 of Fig. 15. 
A specific embodiment of the present invention 

is selected for the purpose of disclosure only, in 
compliance with Section 4888 of the Revised 
Statutes, and the appended claims are not to be 
limited by this particular disclosure but are to be 
construed as broadly as the prior art will permit. 

General organization 
Referring to Fig. 3, a car body is shown sup 

ported on a pair of trucks 26, 27. For the pur 
pose of illustration, the car is articulated at one 
end and non-articulated at the other end. Ob 
viously the invention is equally applicable to a 
completely articulated car, or to one which is 
wholly non-articulated. To aid the description 
We will refer to the non-articulated end of the 
car as the A end, and the articulated end of the 
car as the B end. r 
At the A end the car body is provided with a 

vestibule 28 (Fig. 1) of the usual type, having 
door openings at 29 and 30 which are closed by 
the usual doors 3 and 32. Steps (not shown) 
are furnished to permit passing to and from the 
car, and trap doors 33 and 34 cover up the steps 
and finish out the floor of the vestibule 28. At 
the B end of the car body a passage 35 permits 
communication between the present car and an 
adjoining car. There are no outside doors at this 
latter end. Doors 36, 37, are provided at the A 
and B ends, respectively, of the car, and are 
hinged to end framing members and permit pas 
Sage to and from the car interior. 

In a further effort to simplify the description, 
of the particular embodiment of the present in 
vention the side of the car, indicated by the 
letter C, will be referred to as the bedroom side, 
and the opposite side, indicated by the letter D, 
will be referred to as the aisle side. 

Extending throughout the length of the car 
is an aisle 38, which passes along the aisle side 
of the car. The bedrooms are positioned entirely 
along the bedroom side of the car, and open onto 
the aisle 38. In the particular embodiment 
chosen, duplex rooms are positioned in the region 
between the trucks, as shown in Fig. 3, and over 
the truck at the A end of the car a pair of bed 
rooms 39, 40, are provided, both being on the 
same level and having a communicating door 4 
and a sliding partition 42 separating them. Be 
tween the room 39 and the A end of the car is a 
lavatory 48, having the usual hopper 49, wash 
stand 50, and dressing shelf 5. A door 52 gives 
access to the lavatory. Also at this end is posi 
tioned a porter's seat 53. 

Further along the car, toward the center, is 

2,281,245 
an upper room 43, separated from the room 40 
by a solid wall 44. From this point to the region 
Over the truck On the B end of the car are a 
plurality of duplex rooms. ... Over the articulated 
truck are an upper room 46, a locker 47 for hous 
ing equipment and porter's Supplies, and a locker 
55 for housing electric panels, switches, etc. 
The duplex rooms are indicated at 56 to 67, in 

clusive, 43 and 46, and are arranged in most part 
in pairs, as, for example, 56 and 57, with a par 
tition 68 separating the two. This partition is 
provided with a communicating door 69 (see Fig. 
1), and a sliding partition 70 adapted to be pushed 
into a recess between spaced panels 7, 72, mak 
ing up the stationary portion of the partition 68. 
When it is desired to provide communication be 

20 

tween two adjoining bedrooms, such as rooms 56 
and 57, the door 69 may be swung back into one 
of the rooms, as, for example, room 56, against 
the Outside door 73, thus closing off this latter 
door but giving access to an outside door 74 
from either of the bedrooms 56 or 57. If it is de 
sired to open the partition 68 still further, sliding 
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partition 70 may be pushed back into the recess 
between the panels 7 and 72. 
The upper rooms also are arranged, in most 

instances, in pairs, as, for example, rooms 58 
and 59, and stairs 76, together with outside doors 

l, 78, afford access to these adpoining rooms. 
A partition 79 separates adjoining upper rooms, 
and a communicating door 80 places them en 
Suite. This door is the only movable part of the 
partition 9. 
Each of the rooms is provided with a couch 8, 

5 which extends transversely of the car and is 
made into a bed for night use, a hopper 82, and 
a washstand and other toilet facilities, indicated 
at 83. 

Framing in general 
Referring to Figs. 4, 5 and 13, the framing 

generally consists of an underframe 90, a pair of 
side frames 9 and 92, end frame 93 at the ar 
ticulated end, a body end frame 94, and a vesti 
bule buffer wing 95 at the non-articulated end of 
the car, and a top frame 96. 

Underframe 
Exteilding longitudinally of the car through 

out its length is a center sill 97, made up of a 
pair of Z-bars 98, 99, welded together at the top, 
as indicated at 100. This sill extends from the 
vestibule buffer wing 95 to the end frame 93, and 
through its entire length has a longitudinal axis 
which is substantially a straight line. This fea 
ture is verv desiahle, since the center sill is the 
i3 in buf and draft load-carrying member, and 

with unis axis lying substantially along the line 
of buff and draft there is a minimum of eccen 
tricity in the application of such loads. This 
fact greatly reduces the stressing of the center 
Sill, and permits the use of a lighter member. 

Positioned at the sides of the car are a pair of 
side sills O, O2, which, as shown, are angle 
bars, and extending transversely of the car be 
tween the side sills are a plurality of cross-bear 
ers consisting of a body bolster f03 which sup 

70 

ports the car body on the truck at the non-ar 
ticulated end, a pair of deep cross-bearers 04, 
05 (sometimes referred to as needle beams), 

which serve to unload the stresses from the cen 
ter Sill and carry then into the side frames, and 
a jacking beam 6 which is provided with a 
pair of jacking pads 0, one positioned at each 
end of the beam (see Fig. 12). In addition to 
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these transverse members there are a plurality 
of shallow cross-bearers 08 (sometimes re 
ferred to as cross ties), which extend between 
the center sill and the side sills, and Support the 
floor and equipment mounted on the under side 
of the car. Extending longitudinally of the car 
is a pair of floor stringers fo9, Q, resting on the 
shallow cross-bearers, as shown in Fig. 14, and 
on top of these floor stringers is mounted the 
flooring fl. 
As shown in Fig. 10, floor stringers 3 and 4 

extend over the center sill with their top flanges 
and the top flanges of stringers fo9 and Olying 
in the same plane. The flooring rests on top 
of these flanges, and in the regions Over the 
trucks is positioned approximately four feet 
three inches above the rails, which is the more or 
less conventional floor height. 
The stringers 3, 4, 109 and are pro 

vided with downward inclinations at 5 (see 
Figs. 6 to 9 inclusive) toward the level of the top 
surface of the center sill, and stringers 3 and 
f f 4 continue as flattened Z-bars throughout the 
region between the trucks, as shown in Fig. 13. 
so that in this region the floor level is lowered 
approximately six inches. The side sills O and 
02 also are depressed between the trucks. 
Over the trucks the shallow Cross-bearers 108 

extend through the Z-bars 3, 4, respectively, 
resting upon the center sill (as best shown in 
Fig. 14), and are secured at their other ends to 
side sills; while in the central region between the 
trucks these cross-bearers are secured to the 
sides of the center sill by means of brackets 6. 
to which are riveted the cross-bearers, as indi 
cated at ff. 
The jacking beam 06 (see Fig. 12) is made 

up of a web portion 8, a top flange 9 which 
extends from side sill to side sill passing Over 
the center sill, and bottom flanges 20 which ter 
minate at and are welded to the center sill, as 
shown at 2. A reinforcing plate member 22 
joins the two bottom flanges 20, and is secured 
by rivets 23 to these flanges. A vertically ex 
tending web 24 is placed between the bottom 
flange 20 and the top flange 9, directly over 
the jacking pad O, and is welded in place, as 
indicated at 25. The floor stringers 09, fo, 
are riveted to the jacking beam by means of 
brackets 26. It is to be understood that one of 
these jacking pads, 07, is positioned on each end 
of the jacking beam, and that the structure of 
the jacking beam on both sides of the center sill 
is identical. 
The deep cross-bearers 04, G5 (see Fig. 1) 

comprise a pair of webs 27, one placed on each 
side of the center sill, and a flange 28 Com 
pletely surrounds each of the webs 27. The 
floor stringers foS, iO, are riveted to the cross 
bearers by brackets 34, and a reinforcing plate 
29 joins and is secured to the bottom flanges 

of the webs 2. 
All of the various longitudinal members tie 

into the end sill 30 at the articulated end in 
some suitable manner, as shown in Fig. 5, and 
into the vestibule end sill 3 at the non-artic 
ulated end in the case of the Center Sill, as best 
shown in Fig. 4, and into the body end sill 32 
in the case of the other longitudinal members. A 
pair of longitudinal members 69 extend from 
the vestibule end sill 3 to the body end sill 
32, and each is suitably secured in place. 
The spacing of the shallow cross-bearers 08 

depends largely upon the weights and location of 
the various pieces of equipment to be supported, 

s 

0 

3 
for example, heavy equipment will normally re 
quire close spacing of the shallow cross-bearers, 
as indicated in Fig. 5. . . . 
Because of the extremely low floor level between 

the truck regions it is often difficult to find room 
for mounting of equipment, and consequently 
provision must be made in the underframe to in 
crease available room. In Fig. 4 it will be seen 
that to the right of the deep cross-bearer 04 a. 
portion of the floor stringer to has been moved 
toward the center sill so as to provide a large 
opening 33 for receiving some large piece of 
equipment. 
An attempt has been made to indicate in the 

drawings and description where the various mem 
bers are attached, and many riveted joints have 
been shown in the drawings. It is to be under 
stood, however, that the number of rivets re 
quired at each joint is not accurately shown. 
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Welding has been iused to a great extent in se 
curing together many of the members, and, of 
course, may be used in a great many places other 
than those shown. 
The floor if may be made up of layers of cork 

or other suitable material placed on conventional 
flooring, and is supported on floor stringers, as 
best shown in Figs. 13 and 14. Along the sides 
of the floor truss planks 85 are placed between 
the floor and the side wall, and extend the full 
length of the car body, projecting below the floor 
ing. These planks are flanged inwardly at 86, 
thus providing a seal for the floor along the sides 
of the car. - 

Floor supports 87, having flanges 88 engaging 
the flanges 86 of the truss planks 85, extend 
upwardly from and are Secured to the vertical 
flanges 89 of the side sills. 

Projecting downwardly from the sides of the 
car are skirts 90, indicated in broken lines in 
Fig. 13, and they are provided with stifening 
flanges 9 and are supported from the under 
frame by means of skirt supports 92. Flanges 
93 extend along the top of the skirts for riveting 

purposes. 
Referring to Figs. 4, 15, and 16, coupling mech 

anism, generally indicated at 94, is provided for 
fastening the car to an adjoining car at the non 
articulated ends thereof. The specific details of 
this coupling mechanism do not constitute part 
of the present invention, and for that reason only 
a general, brief description will Suffice. The coul 
pler itself is shown at 95 (Fig. 15), and extend 
ing rearwardly from the coupler head 95 is a 
coupler shank 96. The center sill 97 of the car 
underframe is spread adjacent to one end there 
of, as indicated at 97, and the coupler 95 with 
its shank 96 is supported between these spread 
portions 9 of the center sill. A draft gear ar 
rangement, generally indicated at 97, is pro 
vided at the rear end of the coupler shank. This 
draft gear is adapted to take up shocks exerted 
on the coupler head 95 due to the transmission 
of forces through the coupler and is fastened to 
the center sill 9. Of the underframe in some suit 
able manner to transfer forces from the shank 
98 of the coupler into the center sill. Arms 98 
are provided on each side of the Shank 96 of the 
coupler, and by means of Springs 99 these arms 
98 tend to hold the coupler normally in its cen 

tral position shown in Fig. 15. A coupler sup 
porting member 200 is arranged to support the 
free end of the coupler. The present coupler ar 
rangement is very similar to the one shown in the 
patent to Andrew Christianson No. 2,149,840, 
dated March 7, 1939. This patent clearly and 
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completely discloses the details of construction 
and operation of a tight-lock coupler of the type 
illustrated in the present application. 
We claim as our invention: X 
1. A railway car of the class described mounted 

on trucks and having an underframe including a 
center sill extending throughout the length of 
the car, the longitudinal axis of which is sub 
stantially a straight line, means at the ends of 
the car for receiving the buff, and draft loads, 
the relative positions of the center sili and said 
means being such that the longitudinal axis of 
the center sill will be substantially along the line 
of buff and draft applied at said means, car side 
silis lying substantially in the horizontal projec 
tion of the center sill in the region between the 
car trucks and positioned above the horizontal 
projection of the center sill in the region over 
the trucks, and a floor supported on the side sills 
throughout their length and also supported on 
and spaced above the center sill adjacent to the 
trucks. : 

2. A railway car mounted on a pair of trucks 
and having an underframe which includes a cen 
ter sill whose longitudinal axis throughout its 
length is substantially a straight line, body side 
sills lying within the horizontal projection of the 
center sill in the region between the trucks and 
positioned at a higher elevation with respect to 
the center sill in the regions over the trucks, and 
a floor supported on the side sills throughout 
their length and spaced above the center sill ad 
jacent to the trucks. . . 

3. A railway car mounted on trucks and hav 
ing an underframe including a buff and draft 
load-carrying member which is positioned longi 
tudinally of the car and whose resultant longi 
tudinal axis is substantially a straight line, the 
position of said member being such that the lon 
gitudinal axis is substantially in line with the 
line of buff and draft, a longitudinal member on 
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each side of the buff and draft load-carrying 
member and extending the full length of the car, 
each of said longitudinal members lying sub 
stantially in the horizontal projection of the buff 
and draft loading-carrying member in the region 
between the car trucks and projecting above the 
horizontal projection of said load carrying mem 
ber in the region over the trucks, and a floor 
Supported on said supporting members through 
out their length and also supported on and 
Spaced above the center sill adjacent to the 
tricks. 

4. In a railway car having a pair of trucks, an 
underframe comprising a center sill extending 
the full length of the car and whose longitudinal 
axis is substantially a straight line, a pair of side 
sills lying substantially in the horizontal pro 
jection of the center sill in the region between 
the trucks and being raised to a higher elevation 
in the region above the trucks and floor stringers 
disposed with their upper edges above and closely 
adjacent to the plane of the top of the center sill 
in the region between the trucks and with their 
upper edges space above the plane of the top of 
the center sill in the regions over the trucks. 

5. A railway car mounted on trucks and having 
an underframe including a buff and draft load 
carrying member which is positioned longitudi 

30 
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nally of the car and whose resultant longitudinal 
axis is substantially a straight line, a longitudi 
nal member on each side of the buff and draft 
load-carrying member and extending the full 
length of the car, transverse floor supporting 
members supported on said longitudinal mem 
bers and disposed below the top of the buff and 
draft load-carrying member in the region be 
tween the trucks and on top of said load-carrying 
member in the regions adjacent to the trucks. 

PETER PARKE. 
NIS A THUNSTROM. 



CERTIFICATE OF CORRECTION. 
Patent No. 2,281,245. April 28, 1942. 

PETER PARKE, ET AL. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: age 2, secon 
ond column, line 29, for "adpoining" read -adjoining--; page ly, first 
column, line 32, claim 2, after "and" insert --also supported on andr 
and that the said Letters Patent, should be read with this correction there 
in that the same may conform to the record of the case in the Patent 
Office. 

... signed and sealed this 23rd day of June, A. D. 1942. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 


