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United States Patent Office 3,031,689 
Patented Apr. 24, 196 

3,031,089 
(CENTRAL BUFFENG AND DRAFT (GEAR 

Jack Crosland Spences, Five Ashes, Mayfield, and 
Reginald Lawrence Whitmore, Loradoxa, Ega; d, as 
sigaors to The Avon India Rebber Coimpany Limited, 
Iváeiksham, England, a British company 

Filed Mar. 5, 1959, Ser. No. 797,396 
2 Claims. (C. 2:3-43) 

This invention relates to central buffing and draft gear 
for railway vehicles, more especially of the kind com 
prising a hydraulic or oleo unit and a resilient e.g. rubber 
spring arrangement situated between the centre sills So 
as to cushion both buffing and draft shocks. 
The invention has for its object to provide improved 

constructions of gear in which the hydraulic buffer cush 
ions the main buffing thrusts whilst the resilient or rubber 
spring arrangement operates on draft and, it may be, 
also on bu?ing. 
The principle of the hydraulic buffer is to dissipate 

energy but it is incapable of functioning under a sustained 
load and although capable of affording movement under 
sudden pressure as a buffer or sudden snatch recoils in 
draft, it is useless under the collar load of a tractive 
effort. It is therefore impossible to design a type of 
hydraulic buffer which is capable of functioning in draw 
with the effectiveness it does in buffing. Accordingly it 
is an object of the present invention to provide the resil 
ience in traction of steel, rubber or other resilient springs 
combined with the controlled cushioning in buff effected 
by hydraulic means. 

Central buffing and draw gear according to the present 
invention includes steel, rubber or other resilient springs 
iocated batween the centre sills of the vehicle and having 
front and rear followers the front follower of the resilient 
spring acting as the rear follower or base plate for the 
hydraulic or oleo unit or oleo pneumatic buffing system 
or vice versa. 

Preferably the resilient springs act on draft only and 
comprise a column of units each consisting of suitably 
circular metal plates with bars or concentric rings of 
rubber projecting at their faces, separating plates suitably 
of metal being interposed between the successive units of 
the column. 
The front follower of the spring units and base plate 

cf the hydraulic or oleo casing or spring may be opera 
tively connected to the coupler shank through the medi 
um of a central draw rod passing axially through the 
oleo and springs or the combined buffing and draft gear 
may be embraced by a yoke on the front whereof the 
coupler shank is pivoted. 
Where a central draw rod is provided the hydraulic 

unit comprises a circular hollow piston designed to move 
longitudinally in an annular hydraulic system encircling 
the draw rod: a helical steel spring is contained in the 
cylinder, one end of which is seated at the foremost end 
of the piston, the opposite end being seated on the rear 
follower or base plate of the oleo casing. Encircling the 
cylinder on the outside and connected to it by orifices is 
an otherwise sealed chamber for the reception of the 
hydraulic medium during the buffing operation. 
The followers can be placed to co-operate with fixed 

abutments on the centre silis or alternatively the casing 
of the hydraulic or oleo buffer can be formed so that it 
abuts against the fixed abutment on the centre sills thus 
forming an abutment for the rubber draft Springs. 
Three embodiments of buffing and draft gear according 

to the invention and suitable hydraulic units will now be 
described with reference to the accompanying diagram 
matic drawings in which: 
F.G. 1 shows in plan centrally mounted buffing and 
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2 
draft gear comprising a single hydraulic unit in series 
with a column of rubber springs operated by means of a 
central draw rod and wherein the hydraulic unit operates 
solely on buff and the rubber springs solely on draw. 
FIG. 2 shows in plan a similar system but possessing 

an additional column of rubber springs between the 
buckeye and the hydraulic unit and acting both on buff 
and draw. 
FiG. 3 shows in plan a yoke embraced system where 

two coiumns of rubber springs in tandem operate on 
draw, and a single hydraulic unit on buff. 

FIGS. 4 and 5 show two embodiments of hydraulic 
unit suited respectively to systems operated on the one 
hand by a central draw rod and on the other by a yoke. 

Referring now to the drawings but first more specifi 
cally to the arrangement shown in FIG. 1 a column of 
annular concentric rubber spring units 1 is located be 
tween the centre sills 3 and 4 of a vehicle, and surround 
ing a central draw rod 5. The column of spring units i 
has front and rear followers 6 and 7 the front follower 6 
for the column forming the rear follower for an annular 
hydraulic unit 8 which also surrounds the central draw 
rod 5. This rod 5 is flanged at its front outer end to 
abut with a piston 9 of the hydraulic unit 8 and integral 
with the flanged portion is buckeye it for a drawbar 
coupler shank. At the inner end of the rod 5 a nut 11. 
provides an abutment for the rear follower 7 when the 
system operates on draw. 
The follower 6 is retained between fixed stops or abut 

ments 3 and 14 on the sills 3 and 4 to prevent longitu 
dinal movement of the hydraulic unit 3 during buffing 
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and draft operation, the rearmost follower 7 being re 
tained on fixed abutments 5 only in buff. This arrange 
ment therefore provides a single hydraulic unit operating 
solely during buffing operations and a column of springs 
operating solely on draw. 

In FIG. 2 an additional column of rubber spring units 
16 is interposed between front and rear followers 7 and 
18 and is located between the buckeye 10 and the hydrau 
lic unit 8. Abutments 20, 21 for the followers 17 and 8 
are arranged to permit the column of spring units 16 to 
operate both on buff and on draw, and for this purpose 
a nut 23 on the central draw rod abuts with follower i8 
to compress the springs 16 on draw, likewise compressing 
the piston 9 of the hydraulic unit 3 on buff. 

This arrangement could, if desired, be used in a yoke. 
FIG. 3 shows combined hydraulic buffer and rubber draft 
gear incorporated in a vertical yoke 24 which is adapted 
to be operatively connected to the coupler shank (not 
shown). An appropriate abutment 26 in rear of the 
coupler shank to operate the piston 9 of the hydraulic 
unit 27 when the coupler shank moves rearwardly on 
buff. 
20 are again front fixed abutments on the centre sills 

3 and 4. 
In rear of the hydraulic unit 27 the yoke 24 houses two 

columns of rubber spring units 28 and 29 arranged 
tandem-wise with a rear follower 39 for the front column, 
a front follower 3i for the rear column and a rear fol 
lower 32 for the column last mentioned. 33 are fixed 
rear stops on the centre sills 3 and 4 for the rear follower 
32, the stops being positioned to apply initial compres 
sion to the two columns of rubber spring units and to 
enable the rubber springs to cushion draft shocks, 
The rear follower 36 of the front column is formed 

with a forwardly extending sleeve 34 and the stroke of 
the rubber springs when cushioning draft shocks is de 
termined by the front end of this sleeve 34 coming into 
abutment with the rear wall of the hydraulic unit 27. 
To enable the two columns of springs to function in 

parallel and thus to aggregate their capacity, the front 
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follower 31 of the rear column is provided with a stool 
35 extending forwardly through the front column to the 
hydraulic unit 27 and the rear follower 32 of the column 
29 is formed with a sleeve 36 extending forwardly into 
abutment with the rear follower 30 of the front column 28. 
The hydraulic unit operates exclusively on buff and to 

this end is provided with auxiliary fixed stops 37 on the 
centre sills to prevent its rearward movement when the 
abutment 26 moves rearwardly and operates the piston 9. 

FIGS. 4 and 5 show two embodiments of hydraulic 
unit adapted for use in buffing and draft gear according 
to the invention. In FIG. 4, where a central draw rod is 
provided, the hydraulic unit comprises a circular hollow 
piston 35 designed to move longitudinally in an annular 
cylinder 36 encircling the draw rod 37 and a helical steel 
spring 38, one end of which is seated at the foremost end 
of the piston 35, the opposite end being seated on the 
base plate 39 of the unit to return the piston to its outer 
most position when released after bu?ing. A limit stop 
40 retains the piston in this position. Encircling the 
cylinder 36 on the outside is a chamber 41 directly con 
nected to the cylinder through bleed orifices 42 for the 
reception of the hydraulic medium during the buffing 
operation. Rubber or plastic rings 43 ensure fluid-tight 
sealing between the piston and cylinder. 
The buffing arrangement shown in FIG. 5 which is 

especially suited for use in yoke embraced buffing and 
draft gear, combines into one system the effectiveness of 
both hydraulic and rubber spring methods of shock ab 
sorption. 
A column of rubber springs 44 within a hollow, circular 

chamber 45 abut at one end with the follower or base 
plate 46 of the unit, and at the other end with a follower 
47 slidable within the chamber 45. This chamber is sur 
rounded for its greater part by a circular cylinder 48 hav 
ing an inwardly projecting tapered rod 49 which passes 
horizontally through an annular space 50 in the wall of 
the chamber to act as a progressive restriction for the 
hydraulic fluid contained in the space 51 in cylinder 48; 
thus, during the buffing stroke a restricted flow of liquid 
passes into the chamber 43 where simultaneous compres 
sion of the column of springs 44 has increased the volu 
metric capacity within the chamber. A limit stop 52 re 
tains the flanged portion 53 of the cylinder 48 in its ex 
tended position and rubber or plastic rings 54 ensure fluid 
tight sealing. 
The term hydraulic buffer is intended to comprehend 

any unit which operates either by hydraulic or combina 
tion of hydraulic and pneumatic with or without addi 
tional springs either of steel or rubber to augment the pres 
sure, and hydraulic buffer with recoil by pneumatic, steel 
or rubber springs. 

4. 
What we claim is: 
1. In a vehicle having a draft member for connection 

to a vehicle in tandem relation thereto, at least one longi 
tudinally compressible resilient member mounted fixedly 

5 at one end on the first mentioned vehicle, a longitudinally 
compressible fluid shock absorbing member anchored at 
one end on said first vehicle in axially aligned relationship 
with said resilient member, said fluid shock absorbing 
member comprises an annular cylinder, an annular piston 

10 reciprocably mounted in said cylinder, means for limit 
ing the outward movement of the piston and spring means 
engaging the piston and urging the piston to such outward 
position, said draft member engaging both said resilient 
member and said fluid shock absorbing member, means 

15 on said draft member for compressing said resilient mem 
ber in response to longitudinal movement of the draft 
member in one direction and means on said draft mem 
ber for compressing said fluid shock absorbing member 
upon longitudinal movement of the draft member and 

20 said resilient member in the opposite direction. 
2. In a vehicle having a draft member for connection 

to a vehicle in tandem relation thereto, at least one longi 
tudinally compressible resilient member mounted fixedly 
at one end on the first mentioned vehicle, a longitudinally 

25 compressible fluid shock absorbing member anchored at 
one end on said first vehicle in axially aligned relationship 
with said resilient member, said fluid shock absorbing 
member comprises an annular cylinder, a piston mounted 
within said cylinder, said piston having a chamber formed 

30 therein and including a variable aperture part communi 
cating with said chamber and said cylinder and means to 
decrease the aperture of the part as buffing proceeds, said 
draft member including a yoke encircling both said re 
silient member and said fluid shock absorbing member, 

35 means on said draft member for compressing said re 
silient member in response to longitudinal movement of 
the draft member in one direction and means on said 
draft member for compressing said fluid shock absorbing 
member and said resilient member upon longitudinal 

40 movement of the draft member in the opposite direction. 
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