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Patented Sept. 15, 1953 2,652,158 

UNITED STATES PATENT OFFICE 
2,652,158 

RAILWAY CAR, CONSTRUCTION 

Sigvard Simonson, Butler, Pa., assignor, by mesne 
assignments, to Waugh Equipment Company, 
New York, N. Y., a corporation of Maine 
Application August 4, 1949, Serial No. 108,635 

(C. 213-8) 1. Claims. 
1. 

This invention relates to railway cars having 
long travel cushion underframes of the Duryea. 
type, and characterized by a draft and buffing 
column or center sill extending substantially the 
length of the car body and capable of longitudi 
nal movement relative thereto which is yieldingly 
resisted by suitable cushioning means to absorb 
the draft forces and buffing shocks to which the 
car is subjected in train service and in coupling 
cars together. 
More particularly, the invention relates to the 

use of such cushion underframes in relatively 
small four-wheel cars of the type in general use 
abroad and to some extent in the United States. 

It has been a common practice in such small 
cars, especially abroad, to absorb buffing shocks 
by means of resilient buffers mounted at the ends 
of the car, and to pull the underframe in draft 
by means of hook-type couplers and screw cou 
plings, instead of using the automatic couplers 
and double acting draft gears that are conven 
tional in larger cars generally used in the United 
States. Such buffers are necessary in cars hav 
ing hook-type couplers, whether equipped with 
the Duryea, underframe or not. If the Small cars 
are equipped with the Duryea, underframe and 
automatic couplers, the column cushioning 
springs are effective to absorb the buffing shocks, 
but the resilient buffers are still necessary in coul 
pling such a car to another car having a hook 
type coupler. 
One of the objects of the invention is to con 

bine and coordinate such resilient buffers with 
the cushioning springs of the Duryea, under 
frame for absorbing buffing shocks, thereby in 
creasing the cushioning capacity and minimizing 
the stresses to which the car is subjected as well 
as damage to its lading. 
In the larger eight-wheel cars commonly found 

in the United States, the main load-carrying 
members of the underframe comprise fixed center 
sills and transverse body bolsters having strong 
center brace construction and center bearings 
which swivel on the truck bolsters. When this 
type of car is equipped with the Duryea, under 
frame, the draft and buffing column moves slida 
bly through and is supported by the body bolster 
center braces and constitutes a load-Supporting 
center sill, and the center brace construction also 
provides a firm anchor for the cushioning springs 
which resist the longitudinal movement of the 
column, as exemplified by United States patent 
to Otho C. Duryea, No. 1,693,194, dated Novem 
ber 27, 1928. In the small four-wheel cars men 
tioned above, however, the main load-carrying 
sills are more widely spaced as a rule, and the 
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load is usually carried down to the ends of the 
wheel axles at the sides of the car, without the 
use of body bolsters, center braces, or center 
bearings. Hence it is necessary to provide Spe 
cial means at the center line of such a car for 
slidably supporting the movable draft and buffing 
column and for taking the longitudinal thrust 
of the cushioning springs, and another object of 
the present invention is to provide a construction 
meeting these requirements. 
With the above objects in view, cars embodying 

the present invention comprise an underframe 
supporting the car body and its lading and a 
draft and buffing column or center sill of the 
Duryea type slidably supported by the under 
frame for longitudinal movement relative to the 
car body which is yieldingly resisted by suitable 
Cushioning means. The car couplers are mount 
ed at opposite ends of the column and may be 
either of the hook type or of the automatic type. 
In the former case, the resilient buffers are pref 
erably mounted on the ends of the column itself 
so as to take the initial buffing shock, after which 
the buffers and column move together against 
the resistance of the column cushioning means. 
In the latter case the buffers are preferably 
mounted on the ends of the car body and are re 
tracted sufficiently that they do not interfere 
With the automatic coupling action. Thereaft 
er, however, the car bodies approach one another, 
moving relatively to their draft and buffing col 
umns, and the resilient buffers then engage and 
are compressed. It will be seen that in both 
cases the combined capacity of the two shock 
absorbing means (buffers and column cushion 
ing means) is available to absorb heavy buffing 
Shocks, so that the cushioning capacity of the 
car is greatly increased. Draft forces, on the 
Other hand, are transmitted from column to col 
unn and the car bodies are pulled through the 
Column cushioning means alone. Thus the cush 
ioning capacity and effect can be adjusted to dif 
ferent values for draft and buff. 
The rigid underframe construction comprises 

laterally spaced sill members inter-connected by 
transverse cross bearers to form a rigid construc 
tion capable of supporting the weight of the car 
body and its lading. Suitable means are provid 
ed for mounting this structure on the car wheel 
axles which means in most cases comprises 
Spring holding means and guide members se 
cured to and depending from opposite sides of 
the underframe near each end for mounting it 
resiliently on the ends of the wheel axles. This 
rigid underframe structure is stiffened inter 
Jaediate the side sill members by longitudinal 
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girders or ties connecting the croSS bearers and 
preferably arranged in pairs of upper and Iower 
girders, one pair on each side of the center line 
of the car. The center sill or draft and buffing 
column moves longitudinally in the center line 
of the car between these girders, and is hollow 
to enclose long cushioning springs, one near each 
end of the car. The column is slidably Supported 
by carrier means connected to and extending 
transversely between the girders underneath the 
column, and further strengthening is preferably 
provided by the use of longitudinal beams ex 
tending between the adjacent cross bearers be 
neath the column, or by vertical Web plates Con 
necting the upper and lower girders of each pair 
alongside the carrier means and between the 
adjacent cross bearers. This construction pro 
vides firm rigid inountings for supporting the 
load of the center sill and for Spring anchors 
which extend upwardly from the carrier means 
and inside the hollow draft and buffing column 
and take the loingitudinal thrust of the Cushion 
ing springs when they are compressed against 
the anchors by longitudinal novement of the 
cente Sill or couinn relative to the underframe. 
Suitable stop means are provided on the Column 
to effect such compression in either direction of 
movement of the column. 
Two embodiments of the underframe and 

buffer construction and one form of coupling 
adapter are shown in the accompanying draw 
ings, but it is to be understood that these draw 
ings are for purposes of illustration only and are 
not to be construed as a definition of the limits 
of the invention, reference being had to the ap 
pended claims for this purpose. 
In the drawings, 
Fig. 1 is a plan view of one end of a car under 

frame embodying the invention; 
Fig. 2 is a sectional plan of the underframe; 
Figs. 3 and 4 are longitudinal side views on the 

lines 3-3 and 6-4 of Fig. 1; 
Figs. 5, 6 and 7 are transverse views on the 

lines 5-5, 6-6, and - of Fig. 2; 
Fig. 8 is a plan view of one end of a different 

type of underfrane embodying the invention; 
Fig. 9 is a Sectional plan of the underframe 

ShoWn in Fig. 8: 
FigS. 10 and 11 are longitudinal side views on 

the lines 0-9 and - of Fig. 8; 
FigS. 12, 13, and 14 aire transverse Views on 

the lines 2-2, 3-3 and 4-4 of Fig. 9; 
Figs. 15, 16 and it illustrate situations en 

Countered in coupling together cars of different 
types; 

Fig. i8 is a perspective view of the coupling 
adapter; 

Fig. 19 is a front view of the adapter; 
Fig. 20 is horizontal Sectional view of the 

adapter; and 
Fig. 21 illustrates the use of the adapter. 
Referring first to Figs. 1-7 inclusive, the main 

underframe structure comprises laterally Spaced 
side sills , preferably in the form of channels, 
which are interconnected by an end sill 2 and 
also by a plurality of suitably Spaced CrOSs bear 
el's 3. This structure is stiffened and strength 
ened adjacent the center line of the car by Spaced 
longitudinal ties in the form of angles 4 to Which 
the cross bearer structures are connected, and 
preferably by additional ties in the form of 
angles 5 disposed Vertically below the upper 
ties 4. 

Each of the cross bearers comprises a top plate 
6 extending from side to side of the car and con 

5 

2 5 

30 

60 

70 

4. 
nected at its ends to the side sills and adja 
cent the center line of the car to the top girders 
4, these girders preferably being depressed to 
receive the plates as shown in Fig. 3. Vertical 
webs or diaphragms 7 extend laterally outward 
from each pair of tie members 4, 5 to the adja 
cent side sill , the edges of these diaphragms 
being flanged with the top flanges connected to 
the top plate 6 and the end flanges nesting in 
and secured to the channel and the tie angles 
8, 5. 

It will be understood that the underframe thus 
far described supports the car body, which is 
rigidly secured thereto, and is mounted by means 
of springs on the car axles in a manner Well 
known in cars of the type in question. Since 
the details of construction of such mountings 
are not part of the present invention, it is suffi 
cient to note that the two cross bearers nearest 
the end of the car are tied together adjacent 
each of the side sills by side bearing structure 
indicated generally at 8 which provide mountings 
for the suspension Springs as well as depending 
guides 9 for the axle bearings. Part of the 
structure for mounting the hand brake mecha" 
hism is shown at . 
The draft and bu?ing column moves longitudi 

nally in the center line of the car between the 
girders or ties 4, 5. In the form shown, this col 
umn comprises a pair of spaced channel mem 
bers and top and bottom cover plates 2 and 
3 respectively that are suitably secured to the 
flanges of the channels as by Welding. If 
desired, the column can be strengthened by 
plates a welded between the flanges of the 
channels. This column extends the entire length 
of the car body and projects beyond the end Sill 
2, the ends of the channels being connected 
by angles 4 with a transverse channel member 
S5 forming an end platform or beam movable 
With the column. Channels f extend in Ward 
ly from eaeh end of the transverse platform 5 
and are provided with attached guides 7 which 
slide in the side channels . The connection of 
the platform to the column is strengthened by 
diagonal braces 8 extending between and se 
cured to the end channel 5 and the channels 
of the column, and by additional braces 9 ex 
tending between and connected to the braces 8 
and the channels S. The end platform is car 
ried by an angle 2.0 (Fig. 5) extending under the 
platform and having its ends turned up and Se 
cured to the side silis , the upturned ends of 
the angle being strengthened by bars 21 welded 
to its flanges. 
The draft and buffing column is supported slid 

ably by carrier means connected to and extend 
ing transversely between the girders or tie mem 
bers intermediate the end cross bearers between 
Which the side bearing structure 8 is mounted, 
and the carrier structure is integrated with the 
croSS bearers and girders to provide strong rigid 
Support for the column and foundation for the 
Spring anchors mentioned above. In the form 
shown, transverse 2-bars 22 bridge the gaps be 
tween the lower girders 5 in the vertical planes 
of the two Cross bearers, the ends of these bars 
being Sectared to the diaphragm members 7 as 
indicated at 23. The structure is additionally 
braced iongitudinally by Z-bars 24 extending be 
tween and Secured at their ends to the Z-bars 
23, one bar 24 being located on each side of the 
center line of the car as shown in Figure 7. The 
bottom plate 3 of the column slides on the 
bridge formed by the bars 23, 24, and is slotted 
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around a Spring anchor structure 25 extending 
upWardly from the bars 23, 24 within the hollow 
draft and buffing column. 
Suitable cushioning springs are located in the 

center line of the car inside the hollow draft 
and buffing column and are adapted to be com 
preSSed against the spring anchors 25 on move 
ment of the column in either direction relative 
to the underframe. These springs may be lo 
cated on the inner sides of the spring anchors 
as shown in Figs. 1-7 or on their outer sides as 
described hereinafter in connection with Figs. 
8-14. Referring particularly to Figs. 2 and 4, 
tWO end-to-end springs 26 are carried by one or 
more SupportS 27 Secured to the side channels 
of the column. One end of the spring unit bears 
On a follower plate 28 which engages the spring 
anchor 25. The other end of the spring engages 
a follower plate 29 helrl by a link 30 passing 
through the Springs and through the spring an 
chor 25 and provided with retaining keys 3 at 
both ends. The Spring unit 26 is preferably in 
Stalled under initial compression between the 
follower plate 28 and spring anchor 25 at one 
end and the follower plate 29 at the other end. 
Stops 32 secured to the side channels of the 
column are adapted to engage the follower 29 
and compress the Spring unit 26 against the foll 
lower 28 and Spring anchor 25 when the column 
moves OutWardly or to the right as shown in the 
drawings, and stops 33 secured to the channels 

are adapted to engage the follower 28 and 
compress the Spring 26 against the follower 29, 
link 39 and anchor 25 when the column moves 
in the opposite direction. Hence relative move- 3: 
ment between the column and the underframe 
in either direction, under the influence of draft 
forces or buffing shocks, is resiliently cushioned 
by compression of the spring unit 26. It will 
be understood that a similar spring unit is pref 
erably installed at the opposite end of the car 
in Order to distribute the forces on the under 
frame. 

Draft forces are transmitted to the column by 
means of Suitable couplers mounted at its ends : 
which may be either of the hook type as in Figs. 
1- or of the automatic type as in Figs. 8-14. 
In the form shown in Figs. 1-7, a hook coupler 
34 and ScreW coupling 35 are mounted at the end 
of the column, the shank of the coupler passing : 
through the end platform beam 5 and terminat 
ing in a head 36 and follower 37 which engages 
a. Spring 38 in a housing 39 carried by the chan 
nels of the column. In draft, the coupler 34 
is accordingly pulled against the Spring 38 which : 
is compressed in the housing 39, and if the draft 
force is strong enough, the draft and buffing 
column and the end platform carried thereby 
are pulled outwardly relative to the underfraime 
With accompanying compression of the spring 
units 26 to cushion the draft force. 

Resilient buffers 40 of any suitable type are 
mounted on the ends of platform beam 5. The 
initial buffing shock is absorbed by compression 
of the buffers, but if the shock is great enough, { 
the end platform and column are also caused to 
move inwardly relative to the underframe with 
resulting compression of the spring units 26. It 
is evident that buffing shocks are absorbed by the 
Cornbined effect of the buffers 40 and the column 
cushioning Springs 26 and that the cushioning 
capacity on buff is thus greatly increased in Com 
parison with either the spring alone or the buffers 
alone. 
In many cases it is also desirable to provide 
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6 
friction for dissipating some of the energy of the 
buffing shock and for Snubbing the recoil action 
of the Springs 26. This may be accomplished by 
Straps 4 having frictional engagement with the 
top cover plate 2 of the column and extending 
between and connected to the top plates 6 of the 
CrOSS bearers, the latter being strengthened by 
bars 42 welded thereto. If either draft force or 
buffing shock be strong enough, inner or outer 
stop plates 43 respectively are brought into en 
gagement With the Z-bars 22 to limit the move 
ment of the column. At the same time the inner 
ends of the guides 7 of the transverse platform 
engage Similar Stop plates 44 secured to the side 
channels f. 
In the embodiment shown in Figs. 8-14, the 

main load-carrying sills of the underframe are 
Spaced inwardly from the sides of the car ap 
proximately in the plane of the car wheels and 
take the form of longitudinal channels 45. These 
channels are interconnected by suitable cross 
bearers comprising flanged diaphragm plates 46 
the outer ends of which are secured to the sills 
45 and the top flanges of which are connected 
by tie plates 47. The inner flanged ends of the 
diaphragm plates terminate at and are secured 
to upper and lower longitudinal tie angles 48, 49 
respectively, One pair of ties being located on 
each side of the center line of the car and the 
draft and bufiing column moving longitudinally 
between the tie members as described above. 
The lower flanged edges of the diaphragm plates 
46 are connected by tie plates 59 which pass 
underneath the column and serve to support the 
same. The car body is supported outwardly of 
the sills 45 by auxiliary side sills 5 and trans 
Verse diaphragm members 52 which extend in 
Wardly from the sills 5 to the main sills 45. 
The Sills 45 and 5 and the girders 48 and 49 
are tied together by end sill members 53. 
AS in the case of Figs. 1-7, the draft and buff 

ing column comprises a pair of spaced channels 
54 having top and bottom cover plates 55 and 56 
respectively Secured to their upper and lower 
flanges in any Suitable manner as by welding. 
Intermediate the last two cross bearers at the 
end of the car, the column is slidably Supported 
by carrier means in the form of a plate 57 con 
nected to and extending transversely between the 
lower girders 49. Longitudinal stiffening of the 
Structure intermediate these two cross bearers 
is provided by web plates 58 connecting the upper 
and lower tie angles 43, 49 of each pair between 
the CrOSS bearers, and the upper ties 48 are also 
connected together by a plate 59 corresponding 
to the lower plate 57 mentioned above. This 
construction provides a strong mounting for a 
spring anchor 69 extending between the plates 57 
and 59 and Suitably Secured thereto as oy Welding, 
the cover plates 55 and 58 of the draft and buffing 
column being slotted for movement of the column 
relative to the Spring anchor. 
The cushion Spring unit S in this instance 

is on the outer Side of the Spring anchor 63, be 
ing interposed between a spring seat S2 and fol. 
lower plate 63 engaging the spring anchor and a 
Spring Seat 64 retained by a link 65 passing 
through the Spring and spring anchor and having 
a key 66 at its inner end. The spring is sup 
ported in the hollow draft and buffing column by 
means of a housing in the form of two curved 
plates 6 the edges of which are secured to the 
Side channels 54 of the column. 
A coupler of the automatic type is employed, 

the coupler shank 63 extending into the open end 
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of the column and engaging a follower plate 69 
which bears against the head of the link 65. The 
coupler shank is slotted at to receive a key 
T the ends of which are secured in openings in 
the side channels 56 of the column. The length 
of the slot G is somewhat greater than the Width 
of the key so that the coupler can nove longi 
tudinally relative to the column, but the coupler 
is normally maintained in its Outermost posi 
tion shown in Fig. 9 by the initial compression of 
the spring 6 between the Spring anchor and the 
follower plate 39. On draft, the column is a C 
cordingly pulled by the coupler without train 
Slack movement, the Spring 6l being compreSSed 
by stops 4 secured to the collinn and engaging 
the follower 63. On buff, however, the coupler 
moves inwardly relative to the column until the 
follower plate 89 traverses the distance 72 and 
comes into engagement with the end of the Spring 
housing 67, this initial coupler movement being 2 
cushioned by compression of the Spiring 6. 
Thereafter further inward movement of the 
coupler is accompanied by inward movement of 
the column with further compression of the 
Spring 6. 

Resilient buffers 3 of any Suitable type are 
nounted. On the end Siil members 53 of the car 
body and underframe, these buffers in their Out 
ermost positions terminating short of the point 
at which the automatic coupler locks with the 
Corresponding autonatic coupler of another car 
SO as not to interfere with the coupling action. 
As the couplers are moved inwardly relative to the 
column and the columns are noved inwardly 
relative to the car bodies and underframes, how 
ever, the buffers 73 come into action and add 
their cushioning capacity to that of the cushion 
ing SpringS 6. 
The maximum novernent of the column rela 

tive to the underframe can suitably be linited by 
Stop plates 5 that are adapted to engage the bot 
tom tie plates 59 of the adjacent cross bearers. 
Any Suitable side bearing structure can be em 

ployed for mounting the underframe on the Wheel 
axles. As shown, Spring shackle brackets 76 
and side guides are Secured to the silis 45 for 
this purpose. 

Fig. 15 illustrates the coupling of two cars 
equipped With conventional hook couplers 80 and 
resilient buffers 8, the coupling being made by a 
Conventional Screw coupling device comprising a 
section 82 pivotally connected to the hook coupler 
of one car, a section 83 which is thrown over and 
engaged iii the hook 8) of the other car, and a 
Screw device 83 connecting the two sections. The 
upper Car in this figure may be assumed to be a 
Car Of the type shown in Figs. 1-7 and described 
above, the resilient buffers 8 being mounted on 
the end platform and movable with the draft and 
buffing column. The lower car in the figure may 
be the same as the upper car, or a conventional 
Car that is not equipped with the Duryea, under 
frame. When Such cars are coupled, the initial 
buffing shock is absorbed by the buffers 8, but 
the buffing force exerted through the buffers on 
the draft and buffing column of the Duryea-type 
Car Or CarS also causes relative inward movement 
of the column. With respect to the underframe 
and car body, with the result that the buffing 
Shock. On the car body and lading is cushioned by 
the combined capacity of the resilient buffers and 
the column cushioning springs. 

Fig. 17, on the other hand, illustrates the 
coupling of two cars of the type of Figs. 8-14. 
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Both cars are equipped with draft and buffing 
columns 85, automatic couplers 86, and resilient 
buffers 87. As shown, the buffers are Spaced 
apart sufficiently to permit the automatic 
couplers to interlock when the tWO cars are 
brought together. However, the buffing shock 
causes the couplers 86 to move inwardly relative 
to the columns 35 by virtue of the Spaces 72 men 
tioned above, and thereafter causes the columns 
85 to move inwardly relative to the underframes 
and car bodies. As a result, the buffers 8 ap 
proach and engage One another So that if the 
buffing shock is Substantial, it is cushioned by 
the combined capacity of the buffers and of the 
Counn cushioning Springs. 

In coupling two cars of the type shown in 
FigS. 1-7, but equipped with automatic couplers 
instead of hook couplers, the automatic couplers 
Will engage and interlock as shown in Fig. 1 
but the buffers will not thereafter come into en 
gageinent Since they move With the columns. 
However, the buffers are necessary in coupling 
Slich a car to a hook couple car, whether of the 
Duryea, type or not, in which case the buffers 
function in the same manner as illustrated in 
Fig. 18. The car shown in the lower part of 
this figure is of the type of Figs. 8-14, being 
equipped with a draft and buffing column 88, an 
automatic coupler 83, and resilient buffers 90. 
The car in the upper part of this figure is 
equipped With a hook coupler 9 and resilient 
buffers 92, and may be either a Duryea, type car 
as Shown in Figs. 1-7 or a conventional car not 
equipped with the Duryea underframe. As the 
Cal'S COne together, the automatic coupler 89 is 
not engaged as in Fig. 17, and accordingly the 
resilient buffers 90 and 92 come together and are 
Compressed So that the coupling can be made by 
an adapter 93 of the type described hereinafter. 
A preferred form of coupling adapter is shown 

in Figs. 18-21 and comprises a casting having 
Spaced parallel walls 93 which embrace the hook 
98 and are connected by a cross bar 95 which en 
gages in the hook. The edges of the walls 93 
are also united by a transverse web 96 extend 
ing around the front end of the hook and by a 
Curved tranSVerse web 97 adapted to fit under 
the bottom of the hook. Laterally extending 
WingS 88 receive the ends of a U-shaped loop or 
Strap 99 adapted to engage a pin in the knuckle 
of the automatic coupler as shown in Fig. 16. 
The adapter is first applied to the hook coupler 
94 in the position shown in dotted lines in Fig. 
21, the CrOSS bar 95 being engaged in the hook, 
Whereupon the casting is swung to the full line 
position for attachment to the automatic coupler 
of the other car. It will be seen that the bar 95 
and the WebS 96 and 97 cooperate with the hook 
to prevent accidental dislodgement of the adapt 
er in train Service. 

It Will be understood that the invention is not 
restricted to the embodiments illustrated in the 
drawings and described in detail in the specifi 
cation, and that various changes can be made 
by those skilled in the art in the form, details 
of Construction, and arrangement of the parts 
without departing from the spirit of the inven 
tion. Reference should therefore be had to the 
appended claims for a definition of the limits of 
the invention. 
What is claimed is: 
1. In a railway car, laterally spaced side sill 

neineerS eXtending longitudinally of the car and 
interconnected by cross bearers to form an un 
derframe for Supporting the car body and its 



2,652,158 
9 

lading, spring holding means and guide members 
secured to and depending from opposite sides of 
said underframe near each end for mounting the 
underframe on the car wheel axles, a rigid draft 
and buffing column extending substantially the 
length of the car body and mounted for longi 
tudinal movement relative thereto, column Sup 
porting means extending transversely between 
Said side sills and underneath said column 
whereby the column is slidably supported by and 
between Said side sills, coupler's nounted at the 
ends of said column, cushioning means inter 
posed between said column and underframe for 
yieldingly resisting relative longitudinal move 
ment, therebetween in either direction, and 
resilient buffers mounted at the ends of the car, 
said buffers being compressible and Said column 
being movable inwardly on buff whereby the 
combined capacity of said buffers and cushion 
ing means is effective to absorb buffing ShockS. 

2. Railway car construction as defined in claim 
1, said buffers being carried by Said column and 
being connpressible against Said column where 
by the column is resiliently urged inwardly by 
buffing forces transmitted thereto through com 
pression of said buffers. 

3. Railway car construction as defined in 
claim 1, said buffers being mounted on said un 
derframe and Said Column being movable in 
wardly by buffing forces transmitted thereto 
through Said couplers. 

4. In a railway car, laterally Spaced sill mem 
bers extending longitudinally of the car body 
and interconnected by cross bearers to form an 
underframe for Supporting the weight of the car 
body and its lading, Spring holding means and 
guide members secured to and depending from 
opposite sides of said underframe near each end 
for mounting the underframe on the car wheel 
axles, longitudinal tie meinbers Spaced on either 
side of the center line of the car intermediate 
said sill members and extending between said 
cross bearers to stiffen the underframe, a rigid 
hollow draft and buffing column extending Sub 
stantially the length of the car body and mova 
ble longitudinally relative thereto between Said 
tie members, cushioning Springs one near each 
end of the car and extending longitudinally 
Within said column, coluinn carrier means Con 
nected to and extending transversely between 
said side sills and tie members and underneath 
said column for slidably Supporting the Same, 
spring anchors mounted on said carrier means 
and extending upwardly within Said column, 
stop means on said column for engaging and 
compressing said springs between Said stop 
means and spring anchors as Said column moves 
longitudinally relative to said underframe, and 
resilient buffers mounted at the ends of the car, 
said buffers being compressible and Said column 
being movable inwardly on buff whereby the 
combined capicity of said buffers and Springs is 
effective to absorb buffing ShockS. 

5. In a railway car, an underframe for Sup 
porting the weight of the car body and its lad 
ing comprising side sills interconnected by 
transverse members and a rigid center sill ex 
tending the entire length of the car body and 
longitudinally movable relatively to Said side 
sills and transverse members in load-supporting 
frictional engagement with the car body, Said 
center sill having couplers mounted at its ends 
and constituting a member for transmitting 
draft and buffing forces to the car, Supporting 
means depending from said side sills near each 
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end of the underframe for mounting the under 
frame and car body on the car wheel axles, 
means for Supporting said center sill by and be 
tween said side sills comprising a pair of trans 
verse beam Structures each near one end of the 
underframe and connected at its opposite ends 
to Said side Sills adjacent Said Supporting means 
and extending underneath Said center Sill in 
slidable Supporting engagement therewith, Said 
bean structures also carrying spring anchor 
abutments, cushioning Springs interposed be 
tween said center sill and Said abutments for 
yieldingly resisting relative movement, therebe 
tween in either direction, and resilient buffers 
mounted at the ends of the car, Said buffers be 
ing compressible and said center Sill being mova 
bie inwardly on buff whereby the combined ca 
pacity of said buffers and cushioning Springs is 
available to absorb buffing Shocks. 

6. A railway car as defined in claim 5, said 
buffers being carried by and bodily movable with 
said center Sill and being compressible to move 
said center Sill inwardly on buff whereby the 
combined capacity of Said buffers and cushion 
ing springs is available to absorb bufing shocks. 

7. In a railway car, an underframe for Sup 
porting the weight of the car body and its laid 
iing comprising side Sills interconnected by trans 
verse menbers and a rigid center Sill extending 
the entire length of the car body and longitudi 
nally movable relatively to said side sills and 
transverse members in load-Supporting frictional 
engagement with the car body, Said center Sill 
having couplers naounted at its ends and con 
Stituting a member for transmitting draft and 
buffing forces to the car, means depending from 
said side sills near each end of the underframe 
for mounting the underframe and car body on 
the car wheel axles, means extending trans 
versely above the wheel axles at each end of the 
underframe for Supporting said center Sill by and 
between Said side sills, each of Said transverse 
Supporting means comprising longitudinally 
Spaced vertical diaphragms extending inwardly 
from each side Sill to the adjacent side of the 
center sill at longitudinally spaced points, lon 
gitudinal tie members connecting the inner ends 
of said diaphragms on each side of Said center 
sill, tie plates connecting said diaphragms over 
the top of said center Sill, and Sill Supporting 
means connecting said diaphragms longitudi 
nally and transversely underneath Said center 
sill and slidably supporting Said Sill, Spiring an 
chors secured to Said Siil Supporting means, 
cushioning Springs interposed between Said cen 
ter sill and said anchors for yieldingly resisting 
relative movement therebetween in either direc 
tion, and resilient buffers mounted at the ends 
of the car, said buffers being compressible and 
said center sill being movable inwardly on buff 
whereby the combined capacity of Said Springs 
and buffers is available to absorb buffing shockS. 

8. In a railway car, an underframe for Sup 
porting the weight of the car body and its lad 
ing comprising side sills interconnected by 
transverse members and a rigid center Sill ex 
tending the entire length of the car body and 
longitudinally movable relatively to said side 
sills and transverse members in load-Supporting 
frictional engagement with the car body, Sup 
porting means depending from Said Side Sills 
near each end of the underframe for mounting 
the underframe and car body on the car wheel 
axles, means for supporting Said center Sill by 
and between said side sills comprising a pair of 
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transverse beam structures each near one end 
of the underframe and connected at its opposite 
ends to said side sills adjacent said Supporting 
means and extending underneath said center Sill 
in slidable Supporting engagement therewith, 
said beam structures also carrying Spring anchor 
abutments, cushioning SpringS interpOSed be 
tween Said center Sill and Said abutments for 
yieldingly resisting relative movement therebe 
tween, said center sill constituting a member for 
transmitting draft and buffing forces to the car 
and having couplers mounted at its opposite 
ends, transverse extensions rigid with Said ends, 
and resilient side buffers mounted on Said ex 
tensions and compressible against Said exten 
Sions on buff to move said center Sill inwardly 
whereby the combined capacity of said buffers 
and cushioning springs is available to absorb 
buffing ShockS. 

9. A railway car as defined in claim 8, Said 
couplers being of the hook type and said buffers 
projecting outwardly beyond said couplers to re 
ceive buffing ShockS. 

10. In a railway car, an underframe for Sup 
porting the weight of the car body and its lading 
comprising side sills interconnected by trans 
verse members and a rigid center sill extending 
the entire length of the car body and longitudi 
nally movable relatively to said side sills and 
transverse members in load-supporting friction 
all engagement with the car body, Supporting 
means depending from said side sills near each 
end of the underframe for mounting the under 
frame and car body on the car wheel axles, 
means for supporting said center Sill by and be 
tween said side sills comprising a pair of trans 
verse beam structures each near one end of the 
underframe and connected at its opposite ends to 
said side sills adjacent Said supporting means 
and extending underneath Said center Sill in 
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slidable supporting engagement therewith said 
beam structures also carrying spring anchor 
abutments, cushioning Springs interpOSed be 
tween said center Sill and said abutments for 
yieldingly resisting relative movement therebe 
tween, Said center Sill constituting a member for 
transmitting draft and buffing forces to the car 
and having couplers of the automatic type 
mounted at its opposite ends, and resilient side 
buffers mounted on the ends of the underframe, 
said couplers projecting beyond said buffers for 
automatic coupling engagement on buff with the 
coupler of another car and moving Said center 
sill inwardly against the resistance of Said 
springs to absorb initial buffing shocks, the com 
bined capacity of said buffers and springs being 
available to absorb greater buffing ShockS. 

11. A railway car as defined in claim 4, Said 
buffers being carried by and bodily movable with 
said column and being compressible to move 
said column inwardly on buff whereby the com 
bined capacity of said bufferS and cushioning 
means is available to absorb buffing shockS. 

SIGWARD SIMONSON. 
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