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3,159,284 
CONVERTEELE BUFFER AND DRAFT GEAR 

Donald R. Hahn, Markham, 111., assignor to W. H. Miner, 
1nd, Qhicago, Ill., a corporation of Delaware 

Filed Jan. 22, 1962, Ser. No. 167,516 
6 Claims. (Cl. 213-42) 

The present invention relates to a railway car buffer 
which may be readily converted to use as a draft gear 
for a railway car coupler. 
Many railway cars, particularly such as are not 

equipped with the automatic coupler which is standard 
in the United States, have shock absorbers or buifers 
at the ends thereof for cushioning engagement with cor 
responding bu?ers on adjacent cars, to facilitate manual 
coupling and uncoupling operations. Two buffers are 
normally provided on each end of the car, one at each 
side of the coupler, to prevent damaging impact of one 
car against another as the result of the relatively close 
spacing of the cars due to the shortness of manual 
couplers as compared to automatic couplers, particularly 
during passage of a train of such cars around a curve. 
The possibility of conversion of such cars to automatic 
coupling is always present, ‘and currently is receiving 
perhaps more serious consideration and has a greater 
likelihood of ultimate accomplishment than ever before. 
One diii’iculty involved in changing over to automatic 
coupling is the economic loss resutling from discarding 
present equipment including the buffers and manual 
couplings Without any appreciable salvage, in addition to 
the expense of the new automatic coupling equipment. 
The present invention provides a buffer which is con 
vertible to a draft gear for use with automatic couplers, 
requiring discarding of only certain parts of the buffer 
structure and thus minimizing the loss involved, as well 
as reducing the expense of the automatic coupling equip 
ment by eliminating the need for purchasing draft gears 
for use therewith. 

Convertible buffers require more elaborate, and hence 
more expensive, construction than conventional buffers. 
In order for convertible buffers to be competitive with 
conventional buffers, it is necessary that their cost be 
held as low as possible, so that the advantages ?owing 
from the convertibility of the buffer are not outweighed 
by the additional cost. In other words, the advantages 
of convertibility of the buffer must not cost too much, 
if customers are to accept convertible buffers in appreci 
able volume. The present invention provides a simple, 
effective, and compact buffer structure employing a mini 
mum of parts required to be discarded. Furthermore, 
such parts to be discarded are relatively cheap, con 
sisting principally of simple, inexpensively produced ele 
ments. Thus, the greater portion of the investment 
in a convertible buffer according to the present invention 
is salvaged or retained upon conversion of the buffer for 
use as a draft gear. 

It is accordingly an object of the invention to provide 
a railway car or like buffer which is readily and inex 
pensively convertible for use as a draft gear for auto 
matic couplers. 
Another object is the provision of a simple, uncompli 

cated convertible buffer construction utilizing a coupler 
draft gear in combination with a minimum of additional 
parts cooperating therewith to provide a buffer including 
means for mounting thereof on a railway car or the like, 
such additional parts representing a minor portion of the 
cost of the device. 
Another object is the provision of a railway or like 

buffer convertible to use as a coupler draft gear, employ~ 
ing in combination with a draft gear simple and relatively 
inexpensive parts cooperable therewith to de?ne a buffer 
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and mounting means therefor, and discardable upon 
conversion of the buffer to a draft gear. 

Still another object of the invention is the provision 
of a railway car or like bulfer convertible to use as a 
draft gear for automatic couplers and employing a 
draft gear therein, in which the draft gear is constructed 
to allow, for removal and insertion and shifting of parts 
thereof to adapt the device to use either as a buffer or 
as a draft gear. 

Other objects, advantages, and features of the inven 
tion will be apparent to those skilled in the art from 
the following detailed description thereof, taken in con 
junction with the accompanying drawings, in which: 
FIGURE 1 is a perspective view of the convertible 

buffer of the invention in assembled condition; 
FIGURE 2 is a composite view of the convertible 

buifenone longitudinal half being shown in plan and 
the other half in horizontal section; 
FIGURE 3 is another composite view of the bu?er, 

one longitudinal half being shown in side elevation and 
the other in vertical central section; 
FIGURE 4 is another composite View, with the lower 

half thereof shown in end elevation looking from. the 
lefthand end of FIGURE 3, and the upper half in cross 
section substantially in the plane indicated by the line 
4—4l in FIGURE 3, certain parts being partially broken 
away for greater clearness in description; 
FIGURES is a fragmentary sectional view taken 

substantially as indicated by the line 5~—5 in FIGURE 4; 
FIGURE 6 is a central vertical sectional View through 

the buffer in fully closed or “solid” condition; 
FIGURE 7 is a horizontal half section of the draft 

gear provided upon conversion from the buffer con 
struction, with a coupler yoke indicated in phantom; 
and ‘ 

FIGURE 8 is half of a central vertical section through 
the draft gear of FIGURE 7, with the yoke indicated 
in phantom. 

Referring ?rst to FIGURES 1 to 4 of the drawings, 
the convertible buffer of my invention is illustrated as 
provided generally by three parts. One of these parts 
is a mounting member for the buffer, generally desig 
nated 1i}, and comprising a mounting base 11 suitably 
adapted for securernent to the end of a railway car or 
the like, as by the provision of bolt holes therein, and 
a tubular bracket 12 secured, preferably integrally, to 
the base 11 in spaced relation therto by a pair of con 
nectingportions 13 de?ning narrowed central continua 
tions of two opposed walls of the bracket 12. The bracket 
12, as best evident from FIGURE 4, is of substantially 
rectangular cross section, but modi?ed by the provision 
of narrow, generally ?at corner portions 14 extending 
diagonally between the adjacent walls of the bracket. A 
buffer cap, generally designated 15, comprises another 
part of the device, the cap de?ning the end of the buffer 
opposite the base 11. The cap is formed of a circular 
cap plate 16 from one face of which extends a sleeve 
17 telescoping in the bracket 12. The sleeve is closed 
at one end by the plate 16, which projects radially out 
wardly thereof, and has a cross section generally corre 
sponding to that of the bracket, but with rounded corner 
portions between adjacent walls instead of the ?at diag 
onal corners of the bracket. At its open end, the sleeve 
is provided with lugs 18 projecting radially outwardly 
of the rounded corner positions, as best shown in FIG 
URES 4 and 5, to assist in limiting outward telescoping 
movement of’the sleeve in the bracket and prevent sep— 
aration thereof, as hereinafter more fully explained. 
The third principal part of the device is a draft gear 

structure, generally designated 19, in large part similar 
to known draft gear arrangements. It includes a cylinder 
or housing 20 of a length greater than the sleeve 17 and 
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of a shape and dimensions for slidable reception of one 
end thereof in the sleeve, the other end extending adjacent 
the mounting base 11. At this other end of the housing 
20, it is providedywith an extension 21 having a bore pro 
viding a tapering frictional surface 22 on which are en 
gaged a plurality of friction shoes 23 formed and 
arranged to project outwardly of the extension 21 and 
receive thereamong a wedge 24, one end of which bears 
on ‘the mounting base 11. The end of the housing 20 
within the cap sleeve v17, which is the rear end of the 
draft gear when employed with a coupler but in the dis 
closed convertible buffer devicecis at the front end of the 
buffer, is open, as clearly shown in FIGURES 2 and 3. 

amazes 
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A rear wall 25, in this case shown'ascof two-piece con-y ' ' 
struction of the type disclosed in Patent No. 2,953,260, 
issued September 20, 1960, is provided which is adapted 
to close this open end of the housing. One part of the 
wall’ 25 is an interiorly rabbeted or shouldered generally 

15 

rectangular annulus 26, and the other part is a periph- ‘ 
V erally ?anged ?ller block 27 which may be seated on the 
annulus 26 with the ?ange thereof engaging the shoulder 
of the annulus so that the block cannot be moved rear~ 
wardly past the annulus, the annulus being arranged so 

20 

thatits shoulder is disposed behind the ?ange, as clearly ' 
shown in the drawings. At its top and bottom edges, the 
annulus 26 is formed with outwardly projecting lugs 28. 
The upper and lower walls of the housing 20 are provided 
with inwardly directed ‘beads or ?anges 23 at the open 
rear end, and with similar beads or ?anges 3t} spaced in 
wardly or forwardly from the open housing end by a 
predetermined distance. The rear wall 25 is alternatively 

. disposable with the lugs 28 in engagement with the hous 
ing ?anges 29 or 36 to be held at either position against 
movement out of or toward the open end of the housing. 
The rear wall 25is shown in FIGURES 2, 3 and 6 in the 
position it’ occupies when the lugs 28 are'engaged with 
the ?anges 30 of the housing 20, and in FIGURES 7 and 
8 in the position it occupies when the lugs 28 of the annu 
lar part 26 abut against the ?anges 29 to maintain the 
'rear Wall at the open end of the housing. The rear wall 
is disposed at the open housing end when the buffer is 
converted to serve as a draft gear, and is disposed in the 
position’ determined by the ?anges 30, as shown in FIG 
URES 2, 3, and 6, when the device is arranged for use 
as ‘a buffer; 

In either position of the rear wall 25, the buffer has 
spring means of any suitable type disposed between the 
wall 25 and a follower 31 within housing 20 which ven 
gages with the inner ends of the friction shoes 23. In 
the present instance, the resilient means are shown, as 

V ' comprising a plurality of rubber pads 32 of known mn 
struction, preferably under a certain degree of initial com 
pression. In the use of the draft gear as part of the con 
vertible buffer, with the rear wall 25 disposed inwardly 
of the open end of the housing 20, fewer rubber pads 32, 
in this case four, are employed than when the rear‘wall 
25 is disposed at the open end of the housing .20, as 
shown in FIGURES 7 and '8, to place'the draft gear in 
condition for use in a known manner with a coupler. In 
the present case, a shim 33 is employed between the fol 

' lower 31 and the adjacent pad 32 to obtain the desired ?t 
and compression of the pads in the space between the 
wall 25 andrthe follower 31. The buffer is also provided 
with resilient means between the rear wall 25 and the cap 
plate 16 of the cap 15, in this case .a pair of rubber pads 
34 similar to the pads 32, but of lower capacity, or softer. 
The pads 34, like the pads '32, are preferably’ under a 
certain degree of initial compression when disposed be 
tween the cap 15 and wall 25, with the bu?er device 
extended substantially to its greatest extent by reason of 
the force of the pads 32 and 34 urging the cap in one 
direction and the .draft gear 19 but not the housing 20, 
in [the opposite direction. In other words, the cap 15 is 
normally maintained in position projecting out of the 
bracket 12 to its maximum extent under the urging of the 
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pads 34. The cap is held against movement out of the 
bracket, and its maximum projection therefrom is deter 
mined, by engagement of the lugs 18 at the open end of 
the sleeve 17 with keys 35 which extend diagonally be-' 
tween adjacent walls of the bracket 12. These'walls are 
formed with apertures 36 receiving the ends of the keys 
35, the keys extending generally parallel to the diagonal 
corner portions 14 of the bracket 12, as best shown in 
FIGURE 4. ‘ The keys 35 are secured in place extending 
between adjacent apertures 36, by means of relatively 
light welds, after the sleeve 17 has been telescoped su?i 
ciently far into the bracket 12 to dispose the lugs 18 in 
wardly beyond the apertures 36. 

In use, the convertible buifer is mounted on a railway 
car by means of the base 11 and any suitable fastening 
means therefor, such as bolts as already indicated, so that 
the cap 15 is in position to engage with a correspondingly 

‘located buffer on an adjacent car to cushion the cars 
against impacts as already described, two of the buffers 
being usually employed on each end of the car. When 
the buffer cap is moved inwardly of the bracket 12, or 
in other words toward the mounting base and car, the 
movement is yieldingly resisted by the relatively soft or 
weak spring means between the cap and the rear wall 25 
of the housing 20, ‘comprising in this case the pair of 
rubber pads 34. Because the resilient means within the 

7 housing 20 are considerably stronger than the pads 34, the 
initial inward or compressing, movement of the cap 15 

' does not affect any compression‘ of the draft gear pads 32, 
30 
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unless the stiffness or resistance of the resilient means 34 
under compression is built up at least to the same level 
as that of the resilient means 32. Preferably, however, 
the spacing between the cap plate 16' and the open end 
of the housing 20 is such that the cap plate comes into 
engagement with the housing before the pads 34 reach 
the stiffness of the pads 32. If the forces acting on the 
bu?er exceed the value required to have the cap plate 16 
“go solid,” or bear directly on the end of the housing 20, 
the forces are resisted by the draft gear structure. The 
housing 20 is then urged toward the mounting base 11, 

> against which the wedge 24 is engaged, so that there is 
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relative movement of the wedge inwardly of the housing, 
imposing forces on the friction shoes 23 tending to move 
them radially outwardly against the friction surface 22 
of the extension 21, and also tending to move them longi 
tudinally inwardly against the resistance of the resilient 
pads 32, acting between the follower 31 and the rear wall 
25, which is urged in the same direction as the housing‘, 
20 by reason of the interengagement of'the ?anges 30 
with the lugs 28. The high cushioning or energy-absorb 
ing capacity of the draft gear structure, combining the 
friction shoes 23 and the resilient means 32, thus comes 
into play only when impact forces exceeding the lower 

' capacity of the resilient means 34 are imposed upon the 
55 

60 
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buffer device. The buffer thus provides a progressively 
increasing resistance to shocks or impacts, to prevent dam 
age to lading, of a: maximum value su?icient to prevent 
uncushioned transmission to the car and lading of impact 
forces Within the reasonably expectable or normal range. 
The limit of the shock-absorbing capacity of the buffer 
‘is reached when the cap plate 16 is solid ‘against the 
open end of the housing 20, and the extension 21 of the 
housing is engaged against the mounting base 11, as 

1. shown in FIGURE 6. In this condition, the buffer device 
has “gone solid,” and‘ it will be evident that any excess 
of an impact force over the value required to bring about 
this solid condition of the buffer will act unrestrainedly ' 
on the car and its lading. Such high forces, however, are 
beyond ‘the normal range for which provision can reason 
ably be made. It will be obvious that the buffer of my 
invention will protect a car and lading against damage 
due to impacts within the capacity of the buffer. 

In automatic coupling, as already indicated, shocks 
transmitted by the coupler either in draft or in buif are 
absorbed or cushioned by suitable draft gear, and accord 
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ingly separate buffers are not required on the car. With 
the convertible buffer of this invention, the buffer may 
be changed to provide a draft gear upon conversion of 
the car to automatic coupling. T o accomplish this, the 
bu?er is removed from the car, and the keys 35 are driven 
out, their securing welds being broken, so that the cap 15 
and mounting member 10 may be separated. The mount 
ing member 10 and cap 15, together with the soft or low 
capacity resilient means 34, are discarded. The rear wall 
25 of the draft gear housing 20 is temporarily removed 
by thrusting the ?ller block 27 inwardly of the housing 
against the resistance of the resilient means 32, to allow 
su?icient space for tilting or canting of the annular part 
26 to release it from the flanges 30 and allow it to be 
moved rearwardly and withdrawn from the housing 
through the open end, the ?ller ,block 27 then being re 
leased gradually and also withdrawn from the housing. 
The capacity of the resilient means 32 is then increased 
to the desired level. In the present instance, this is accom 
plished by inserting additional rubber pads 32 in the 
housing, preferably identical to the pads 32 already pres 
ent in the housing. Two such additional pads are shown 
as employed, so that a total of six pads 32 are used in 
the draft gear, as shown in FIGURES 7 and 8. The 
shim 33 is removed and discarded, the six pads 32 occupy 
ing the space between the rear wall 25 and the follower 31 
under predetermined initial compression. The rear wall 
25 is then returned to the housing 20, with the lugs 23 
of the annular part 26 engaging with the ?anges 29 at 
the rear aperture of the housing, to provide an abutment 
for the resilient means in the housing. The draft gear 
is then inserted in the opening of a conventional coupling 
yoke Y shown in phantom in FIGURES 7 and 8, in which 
is also disposed a front follower F, also shown in phan 
tom, engaging with the wedge 24- of the draft gear, and 
engageable by the end of the shank of the coupler oper 
ably connected to the yoke Y in known manner. 

In draft, the yoke Y is drawn forwardly so that the 
rear end thereof engagesrthe open end of the draft gear 
housing 2.0 to urge the same forwardly in the direction 
of the wedge 24, which thus is moved relatively inwardly 
of the housing by reason of its engagement with the fol 
lower F, and acts upon the friction shoes 23 to spread 
them outwardly against the tapered friction surface 22 
of the housing extension 21 and also to urge them longi 
tudinally inwardly of the housing against the follower 31 
and the resistance of the rubber pads 32 or other resilient 
means in the housing abutting at the rear end against the 
rear wall 25, held in its predetermined position at the 
housing aperture against the pressure of the resilient pads 
32 by engagement of the lugs 28 with the ?anges 29 of 
the housing. In buff, the coupler shank urges the front 
follower F longitudinally inwardly relative to the draft 
gear housing, or rearwardly of the yoke Y, and thus 
through the wedge 24 effecting increased frictional resist 
ance to such movement by the shoes 23 by reason of 
their engagement with the surface 22, and also by reason 
of the resistance of the spring means 32 acting between 
the rear wall 25 and the follower 31 engaged by the 
shoes. 

It will be apparent that while, as heretofore explained, 
the convertible buffer may be used in pairs at each end 
of a car, only one buffer according to the present inven 
tion may be provided on each end of a railway car or the 
like, and a buffer of any other desired construction may 
be employed as the second vbuffer at each car end. Since 
such other buffer may be of cheaper construction than 
the buffer as disclosed herein, this second buffer may be 
discarded with relatively slight economic'loss upon con 
version of the car to automatic coupling, and the buffer 
according to the invention employed to provide the draft 
gear for the automatic coupler. If both buffers at each 
end of the car be of the construction disclosed herein, 
one of the buffers may be employed to provide the draft 
gear for the automatic coupler as already explained, and 
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the other may be removed and stored to serve as a re 
placement or a source of replacement parts. 

It will‘ be apparent that the present invention provides 
a buffer of very high capacity and great effectiveness, 
which is adapted for ready and facile conversion to use 
as a draft gear without either loss or addition of expensive 
parts. The mounting member 10 and the cap 15 are of 
simple construction and relatively cheap, and therefore 
may be discarded without any great monetary loss. The 
only other parts which need be removed from the buffer 
in effecting the conversion are the rubber pads 34 or 
equivalent resilient means, which are only two in number 
in the illustrative embodiment, and the shim 33, which 
is the cheapest part of all, and furthermore may possibly 
be reused in other structures. Similarly, the only items 
which need to be added are additional pads 32 or equiv 
alent resilient means, which again are only two in number 
in the illustrative case, and thus do not add too great an 
amount to the cost of the device. Furthermore, the draft 
gear would be a necessary expense in any case of employ 
ment of an automatic coupler and practically the entire 
draft gear, except for the additional rubber pads 32, is 
already present in the buffer and thus is available without 
extra cost except for the additional pads. Similarly, the 
parts which are discarded have already been used, and 
thus only the portion of the value thereof representing 
the remaining expected life of such partsis actually lost. 

It will be understood that the invention is not limited 
to the particular embodiment thereof disclosed herein, 
since many modifications of and changes in the disclosed 
structure may be made in accordance with the inventive 
concept without departing from the scope thereof. It is 
therefore not intended that the invention be limited other 
wise than as required by the appended claims. 

I claim: ' ' 

1. VA cushioning device for railway cars or the like and 
adapted for selective use as a buffer or a draft gear, com 
prising a mounting base, a tubular bracket supported on 
said base in spaced relation thereto, a butter cap including 
a sleeve telescopically received in the end of said bracket 
remote from the base, a tubular draft gear housing tele 
scopically engaged within said sleeve having an open 
end adjacent the cap and a frictional'bore projection ad 
jacent the base, ?rst abutment means at the open end, 
second abutment means spaced inwardly of the housing 
from said ?rst abutment means, wall means adapted to 
close said open housing end selectively engageable with 
said ?rst or second abutment means for positioning there 
by against movement in the direction of the open end, a 
plurality of friction shoes in engagement with said fric 
tional bore of said projection, a wedge member engaged 
between the base and the outer portions of said shoes, a 
follower engaged with the inner ends of the shoes, a plu 
rality of cushioning pads disposed in said draft gear hous 
ing between said follower and the wall means, said hous 
ing upon positioning of the wall means by the ?rst abut 
ment means being adapted to receive a predetermined 
number of said cushioning pads between said follower and 
the wall means and upon positioning of the wall means 
by the second abutment means being adapted to receive 
a predetermined lesser number of said cushioning pads 
between the wall means and follower, resilient means hav 
ing less cushioning capacity than said lesser number of 
pads disposed between the cap and wall means upon posi 
tioning of the wall means by said second abutment means, 
and means limiting relative outward telescoping move 
ment of the bracket and sleeve. 

2. A cushioning device for railway cars or the like and 
adapted for selective use as a buffer or a draft gear, com 
prising a pair of members disposed in lapped longitudinal 
ly movable relation, a draft gear housing disposed be 
tween said members having an open end adjacent one of 
the members, wall means adapted to close said open hous 
ing end selectively disposable in a ?rst position adjacent 
the open end and a second position intermediate the 



3,1593% I 

7 
housing. ends for retention in either of said positions 
against movement in the direction of the open housing 
end, a plurality ofeushioning Pads disposed in said draft 
gear housing between the other end of; the housing and the. 
wall means, said housing with the 1 wall means in said 
?rst position ‘being, adapted to receive a predetermined 
number of said onshioning pads between said other end and 
the wall. means and npenldisposition of the wall means in 
said second position being adapted to receive a predeter 
rnined lesser ~imnnber. of said. onshionins Pads between the. 
other housing end and the wall means, and resilient means 
.of less. cushioning eanaeity then'said lesser number of Pads 
disposed. between said Well means and said adjacent mem 
her with the wail means, in said second position. 

'3- v A eonvertible butter substantially as de?ned in claim , 
,2; in which a shim is. disposed in the draft sear housing 
with said lesser number. of enshioning pads. ‘ ' 
,4. cushioning device for railway cars or the. like, 

comprising‘ a'nair of members disposed in lapped longi 
‘ y movable relation, a draft gear‘ housing disposed 

. en. said members. having an open end adjaeent one 
of the members, ?rst ahntinent'meahs at the open end of 
said housing, seoond abutment means spaced inwardly of 
said housing from said ?rst abutment means, Wall means. 
adapted to close said open housing end selectively engage 
.able with said ?rst or'seeond abutment means for posi 
tioning thereby against movement in the direction of the 
‘open end, ?rst resilient means disposed in said draft gear 
housing between the other end of said housing and said 
well means, and second r. ' 'ent means of less cushioning 
capacity’ than said ?rst resilient means disposed between 
said wallnieans'and said adjacent member with saidiwall 
means positioned by said second abutment means, ' 
‘ 5- A 'oushionins 'deviee for railway ears or the like, 
‘comprising a pair of relatively movable members each 
having a tubular portion and disposed with the'tubular 
portions in teleseoped relation‘, a draft gear housing dis 
Posed in said tubular Portions having an open end adjacent 
one of said movable members and an opening at the. other 
end, energyni. sipating means extending through said 
opening in engagement with the other movable member, 
?rst abutment means at the open end of said housing, 
seeon'sl abutment means spaced inwardly of said housing 
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8 
from said ?rst abutment means, Wall means adapted to 
close said open housing end aelectively engageable with 
said ?rst or second abutment means for positioning there— 
by against movement in the direction of the open ‘end, 
?rst cushioning means disposed in said draft gear housing 
between said energy-dissipating means and said wall 
means, and second cushioning means having less cushion 
ling capacity then said ?rst cushioning means disposed 
between said well means and said one movable member 
with said wall means positioned by said second abutment 
means, ' > ' V , 

‘ 6. A cushioning device for railway cars or the like, 
comprising a mounting base, a tubular bracket supported 
on said base in spaced relation thereto, a butter cap in 
eluding a sleeve telescopically received in the end of said 
bracket remote from said base, a tubular draft gear hous 
ins telescopically arranged Within said sleeve having an 
open end adjacent said can and a frictional bore projec 
tion adjacent said base, ?rst abutment means at the open 
end of said housing, second abutment meensspeeedin 
"weirdly of said housing from said first abutment means, 
wall means adapted to ‘close said open housing end selee 
tively engageable Withsaid ?rst or second abutment means 
vfor positioning thereby against movement in the direction , 
of the. open end, a plurality of frietion shoes in engage 
ment with said frictional bore of said projection, a wedge 
member engaged between said base and the outer portions 
of said shoes, a follower engaged with the inner ends of 
saidshoesi a plurality of cushioning pads disposed in said 
draft ‘gear housing between said follower and said wall 
means, and ‘resilient means having less cushioning capacity 
than said cushioning pads disposed between said cap and 
said wall means upon positioning of said wall means by 
"said second abutment means. 
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