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The present invention relates to mechanism for actuat 
ing brake beam retarder systems associated with rail 
road tracks, for example in railroad shunting or marshal 
ling yards. 
The invention is characterized by a pair of rod sys 

tems extending parallel to the line of rails and including 
between each other the line of rails; these rods serve to 
actuate a beam retarder which generally has a hydraulic 
drive for each of the two rods. Such drives are known 
{for beam retarders with actuating rollers supported on 
stirrups by swinging levers and actuated by springs. 
These rollers are linked by two pairs of rods which are 
parallel to the line of rails. 

In the case of beam retarders it is important that dif 
\ferences in the retarding forces between the two wheels 
of a composition of wheels be avoided as completely as 
possible to avoid compression and torsional stresses on 
the cars. The beam retarders engaging on both sides 
of the wheel have a very strong retarding force, and if 
one of the two sides of the retarder does not work the 
danger of damage exists. The invention ‘aims essen 
tially at making it possible to avoid differences in the 
retarding :forces with simple means. 

According to the invention, the two groups of rods 
operate in opposition to each other; i.e. their movements 
are in opposite directions. The two groups of rods are 
linked to each other by a compensating lever which is 
two-armed and supported on a ?xed pivot located below 
the line of rails; in a preferred embodiment this lever is 
linked to the guide frame of a piston rod located below 
the rods (of the retarder). 
The invention is based on the understanding that there 

can be a positive or negative angle formed by the swing 
ing levers of the rollers and by the transverse plane of 
the line of rails; i.e. only the absolute size of the angle 
is important. Because of this all the individual parts 
necessary for the actuation can be provided in pairs; only 
the arrangement of the parts is rotated by 180°. As the 
compensating lever is located lower than the rods, the 
invention provides straight line guiding frames with lateral 
and upper connecting means for overcoming the differ 
ence in height. This arrangement has the advantage that 
the hydraulic cylinders can be installed under the rods 
without enlarging the overall width of the retarder. 

‘In a preferred construction the individual bars bridg 
ing the gaps between two stirrups have at one end a right 
handed thread and at the other end a left-handed thread. 
The individual bars then act as turnbuckle sleeves and 
allow an exact adjusting of all swinging levers. More 
over, any subsequent adjustment ‘of the bars serving as 
turnbuckles readily compensates the relatively substan 
tial wear of the brake beams upon ?rst putting them in 
service retarder. 

It also is advisable to make the roller way for each 
roller concavely curved in such a way that the adjusting 
movement ‘of the brake beam is proportional to the 
movement of the driving rods. It facilitates the adjust 
ing of the swinging lever and makes possible a simpli?ca 
tion ‘for the adjusting of the hydraulic drive. 
The invention is illustrated by the construction shown 

in the drawing. ' 

10 

25 

35 

45 

55 

60 

65 

3,114,435 
Patented Dec. 17, 1963 

2 
FIG. 1 shows ‘a beam retarder in top view with por 

tions cut away. 
FIG. 2 shows the retarder of FIG. 1 in cross section 

along line II—II. 
FIG. 3 shows the portion III of FIG. 1, enlarged, with 

the brake beam associated therewith. 
FIG. 4 shows diagrammatically the drawing of the 

curve for a roller way corresponding to FIG. 3. 
A pair of stirrups 1 is located in each substructure 

frame 2. The st-irrups support brake beams 4 and 5 on 
both sides of the two rails 3. Numeral 6 refers to a 
pack of rubber, 7 an actuating roller supported by a 
swinging link or lever 8. The swinging links or levers 
8 are connected to rods 10 and 10' by intermediate por 
tion 9. Parts 1 to 10 do not form part of the inven 
tion. 
The actuating rods on the two sides of the line of 

rails form groups of rods 11 and 12 which correspond 
symmetrically to each other in all respects and are asso 
ciated with a common hydraulic cylinder 13 in the mid 
dle of the length ‘of the retarder. The two groups of 
rods 11 and 12 form an adjusting pair of rods together 
with the cylinder associated with them. ‘Cylinder 13 is 
?xed on a substructure frame 14 below the rod 10 and 
has a piston 15 and a piston rod 16 which passes from 
opposite sides of the cylinder. The piston rod '16 is ?xed 
at its ends to the end walls 17 of a straight line guiding 
frame 18 which is provided with a pair of hollow bars 
19 which are slidably supported on bars 20‘. The bars 
20 are attached to end walls 21 which are rigid with the 
substructure frame 147 The end ‘walls 17 of the straight 
line ‘guiding frame 18 are stiffened by side walls 22 which 
are not shown in FIG. 1 for simplicity. Hinge bolts 23 
in the end walls 17 are attached to shackles 24 of the 
rods 19'. 
A two-armed equalizing lever 26 is linked to the hollow 

bars 19 of the two straight line guiding frames 18‘ by 
two bolts 25; the lever 26 links the two groups of rods 
11 and 12 below the line of rails and is pivoted at the 
center with a hinge bolt 27 on the substructure frame 114. 
The substructure ‘frame 14 is formed essentially by a pair 
of supporting beams 28 linked by a cross piece 29 in the 
center. 
The two groups of rods 11 and 12 have opposite 

working directions, i.e. the rods are moved in the two 
directions of arrows 30 and 3%’ for a positive applica 
tion of the retarder where the gap “a” becomes narrower 
and the brake effect is increased. The swinging levers 8 
‘of the actuating rollers 7 are gradually pivoted towards 
broken line 31 about pins 39 when the gap “a” is nar 
rowed. The equalizing lever 26 vfollows the free run 
ning movement of the swinging levers 8 almost without 
the application of appreciable force, and insures the syn 
chronism, by its mechanical coupling, of the two groups 
of rods. The synchronism causes the brake gap “a,” 
associated with both the brake beams of respective rod 
groups to be equal when the wheels pass into said gaps 
and exert ‘forces on the brake to cause an increase in gap 
“a” against the resistance of rubber pack 6. Conse 
quently, the retarding force on each of the wheels of 
every set thereof is nearly the same. The equalizing lever 
26 is subjected to high stresses only if there is a dis 
turbance in the operation of one of the two hydraulic 
cylinders 13 ‘for instance. In such a case however, the 
equalizing lever 26 prevents the retarder from being op 
erative on only one rail, since the lever systems are con 
strained to move equal amounts in opposite direction 
even though only one cylinder 13 is operative. 

In ‘FIG. 3 the external brake beam 5 is attached by 
means of a screw 35‘ onto a slide chair 36 of which only 
the vertical leg supporting the roller way 37 can be seen. 
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Between the brake beam 5 and the leg of the chair 
is located a regulating wedge 38. The intermediate por 
tion 9 is pivotally movable about pin 39 which supports 
link 8. The idle position of roller 7 is shown where there 
is no contact with the roller way 37. 
Three ‘gaps a1, a2 and a3 are shown relative to the fix 

ably mounted brake beam 4 in FIG. 3. The braking 
‘force is smallest at al, and largest at a3. The correspond 
ing positions of the swinging lever 8 indicated by the 
respective center lines are shown by lines a1, a2 and a3 
radiating from pin 39. 

In order to illustrate the curvature of the roller way 
37, a swinging lever 8 with hinge point 39 is shown dia 
grammatically in FIG. 4. Numeral 49 represents the 
roller 7 reduced to a theoretical point. This simpli?ca 
tion allows the following simpli?ed explanation: If the 
group of rods 10 is displaced in ‘four equal increments s 
to the right, numeral 40‘ passes through positions 41, 
42, 43 and 44 successively and thereby describes the cir 
cular are 45 passing through the above positions. The 
straight dotted line 46 represents the roller way accord 
ing to the art. Thus if the actual dimensions of the 
gap “a” is 145 mm. in the end position corresponding to 
a slight retarding effect and \125 mm. in the end posi 
tion corresponding to maximum retarding, the interme 
diate dimensions of the gaps corresponding to the posi 
tion of the link 8 are noted on the left of FIG. 4 and 
clearly demonstrate that for equal angular movements 
of the link 8 about pivot pin 39, the gaps produced be 
tween the brake beam are not proportional. The ideal 
line is straight chain line 47, which if followed by theoreti 
cal point 40 would result in proportional adjustment of 
the groups of rods, according to the scale shown on the 
right of FIG. 4. To ‘obtain the ideal line 47 the dimen— 
sion h is layed off on the line 46 as It’. By laying of 
the distances between the curve described by point 40 
and the line 47 onto line 46, a curve 48 is obtained. if 
the roller way 37 on the slide chair 35 of the brake beam 
5 is not formed as a straight line similar to 46, but as 
a curve similar to 48, the same effect is obtained as 
if the point 46 were to move along the line 47. Accord 
ingly equal displacements of rod result in equal displace 
ments of the brake beam. Actually, the influence of 
the diameter of roller 7 has to be taken into account so 
that the actual rolling way 37 deviates slightly from 
curve ‘48. 

‘It is understood that all the actuating points of the 
retarder are provided with a roller way corresponding to 
curve 48. For the transition from one side of the re 
tarder to the other, the angle formed by the swinging 
lever 8 with respect to the transverse plane 31, is changed 
:from a positive to a negative angle of the same mag 
nitude. 

Only the curved rolling way 37 makes fully effective 
the equalization of rods on the two sides of the retarder, 
because only the proportional ratio of movement makes 
sure that both sides of the retarder exert an equal effect 
on the set of wheels of the passing car. 
The rods 10 and 10’ are threadably engaged onto mem 

bers 49 whose external end is provided with a hinge eye 
for joining to intermediate part 9. The threads on one 
end of the rod It) or it)’ and also the pivot connected 
thereto are left~handed, and at the other end right-handed. 
With hook keys for insertion in the holes 59 of the rods, 
these rods can be turned and have the property of a turn 
buckle sleeve because the threads are opposite. 

With such rods the retarder can be easily adjusted. 
Moreover, since the wear of the brake beam is most when 
the retarder is ?rst put into service, it can be adjusted 
easily by the turnbuckle bars if the swinging levers are 
preset for slightly excessive wear. The device operates 
as follows: 

_ When it is desired to effect a braking operation on 
the wheels of a car passing on the tracks, ?uid is regu 
lated in cylinders 13 by an external control means (not 
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4 
shown) to cause movement of pistons 15 in the cylin 
ders. The movement of the pistons results in correspond 
ing movement of the piston rods 16 and movement of 
‘guiding frames 18 and 18’ on rods 19. The movement 
of the frames 18 and 18’ causes movement of equalizing 
rod 26 about pivot 27. ‘By virtue of the location of pivot 
27 midway between the points of connection of the rod 
26 to the frames, the frames undergo exactly equal dif 
ferential displacements in opposite directions. The move 
ment of the frames 13 and 18’ causes resultant move 
ment of the rod systems 11 and 12. Each of the rod 
systems is constituted by rods 10 and it)’ which are 
connected through portions 9 to rollers 7 which is con 
strained to pivot with links 8 about pivots 39. When 
the rods 10 and 10' are displaced, the links 8 are piv 
oted about pivots 39 in a direction towards or away from 
line 31 dependent upon the direction of displacement of 
the rod systems. The pivots 39 are each supported on 
a slidable member which is in contact with rubber pack 6. 
The rubber pack resists movement of the member sup 
porting pivot 39 when the links 8 are pivoted by the rod 
systems. When the links 8 pivot about 39, they cause 
rollers 7 to ride in roller ways 37 and cause movement 
of brake beams 5. By virtue of the curvature of roller 
ways 37, the movement of brake beams 5 is substan 
tially proportional to the angle through which links 8 are 
turned. 
When the wheels pass between the brake beams, a 

force is developed between the wheels and the brake 
beams to cause braking of the car. The force developed 
on the brake beams 5 is resisted by the roller packs 6. 

I claim: 
1. A brake beam retarder for applying braking forces 

to the wheels of a vehicle passing on a parallel pair of 
rails, said retarder comprising: a pair of rod means each 
parallel to a rail and displaceable in a direction substan 
tially parallel thereto, a pair of beams adjacent opposite 
sides of each of the rails, means supporting at least one 
of the beams of each pair for sliding movement trans 
verse of the associated rail, means connecting each of 
the rod means to a corresponding one of said pair of 
beams to cause movement of the latter relative to the 
associated rail in an amount which is proportional to 
movement of the rod means, hydraulic means coupled 
to each of the rod means for displacing the same, and 
an equalizing lever operatively associated with the hy 
draulic means of each rod means to cause equal move 
ment of each of the rod means in opposite directions. 

2. A retarder as claimed in claim 1 wherein the means 
connecting each of the rod means to a corresponding one 
of the brake beams, comprises a pivotally supported link 
connected to the associated rod means, for undergoing 
pivotal movement in response to movement of the rod 
means, a roller supported on said link for movement there 
with, a roller way supported on said one brake beam and 
moveable therewith, said roller being in contact with 
said roller way for causing displacement of the latter 
and the said one brake beam therewith upon pivotal 
movement of the link, said roller way being of arcuate 
shape to provide displacement of the associated one brake 
beam which is proportional to displacement of said rod 
means. 

3. A retarder as claimed in claim 1 wherein the hy 
draulic means comprises a cylinder and a piston in the 
cylinder, said retarder comprising a frame for each of 
the hydraulic means which is supported for sliding move 
ment substantially parallel to said rails under the action 
of an associated piston of the hydraulic means, said 
equalizing lever being connected to each of said frames 
to cause corresponding movements thereof in opposite di 
rections. 

4. A retarder as claimed in claim 3 comprising means 
connecting each of the rod means to a respective one of 
the frames whereby the rods are displaced in accordance 
with movement of the frames. 
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5. A retarder as claimed in claim 1 wherein the rod 
means comprises a plurality of interconnected rods and 
an intermediate portion connected to the links associated 
with each of said one brake beams, and connected to 
rods of the rod means, each intermediate port-ion includ 
ing ends of opposite threading in threaded engagement 
with associated rods thereby enabling relative adjustment 
of the ‘latter. 

6. vIn a brake beam retarder adapted for applying brak 
ing forces to the wheels ‘of a vehicle adapted for passing 
on a parallel pair of rails, the retarder being of the type 
having a brake beam associated with each rail and sup 
ported for movement in a direction transverse thereto, a 
rod system ‘for each rail associated with said brake beam 
for controlling the position thereof relative to said rail 
and a hydraulic device for each rod system ‘for moving 
the same to in turn cause movement of the respective 
brake beams relative to the rail associated therewith, an 
improvement for the retarder comprising: an equalizing 
lever, means pivotally supporting the equalizing lever 
midway thereof, means connecting each of the hydraulic 
devices to the equalizing lever at locations on the latter 
substantially equidistant from the pivotal support of the 

6 
lever, means connecting each of the rod systems to the 
last said ‘means to cause synchronized, equal movement 
of the rod systems ‘in opposite direction under the action 

- of said equalizing lever ‘and the hydraulic device, and 
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means connecting each of the rod systems with a respec 
tive brake beam to cause movement of the latter relative 
to the associated rail in an amount which is proportional 
to movement of the rod systems. 
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