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ABSTRACT: A railroad car retarder, adapted for installation 
in a classi?cation yard or the like, and of the weight-compen~ 
sating type, is so constructed as to include an arti?cial wheel 
load speci?cally designed to improve operation of the car re 
tarder from the standpoint of lightly loaded vehicles. This ar 
ti?cial preload may be a spring. 
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RAILROAD CAR RETARDERS 

This invention relates to railroad car retarders and in par 
ticular to a retarder of the type described and claimed in US. 
Pat. No. 3,227,246 where the lever arms of the retarder in 
clude portions which cradle and support the traf?c rail on 
which the car wheel moves. Thus, the traf?c rail in effect 
?oats on the retarder, and the retarder is responsive to the 
weight of the car, which is to say that the heavier the car the 
more effective the retarding action. It is generally known, 
however, that weight-compensating retarders of this kind may 
not be as effective for an empty car as for a loaded car, in 
asmuch as the lighter loads do not actuate the retarder as ef 
fectively as heavier loads. The primary object of the present 
invention is to compensate for the partial inef?ciency by in ef 
fect preloading the retarder by a spring or equivalent resilient 
member which adds its effect to the effect of the actual load 
when the retarder is actuated. Speci?cally it is an object of the 
present invention to interpose a unique spring arrangement in 
the retarder system of US. Pat. No. 3,227,246. 
Other and further objects of the present invention will be 

apparent from the following description and claims and are il~ 
lustrated in the accompanying drawings which, by way of illus 
tration, show a preferred embodiment of the present invention 
and the principle thereof and what is now considered to be the 
best mode contemplated for applying this principle. Other em 
bodiments of the invention embodying the same or equivalent 
principles may be made as desired by those skilled in the art 
without departing from the present invention. 

In the drawings, FIG. 1 is an elevation, partly in section, of a 
retarder constructed in accordance with ‘the present inven 
tion; 

FIG. 2 is a detail view of the preload spring and its support; 
and 

FIG. 3 is a detail view of a modi?cation. 
The present disclosure assumes the car retarder of US. Pat. 

No. 3,227,246 herein incorporated by reference. FIG. 1 
hereof is identical to FIG. 6 of the patent except for the spring 
and its support. ' 

Referring now to the drawings, and more particularly to 
FIG. 1, spaced railway ties as I0 support spaced running or 
traffic rails as 11 which serve to support the wheels of a rail 
way car in the conventional manner. 
While the retarder 13 is illustrated in FIG. I as being ap 

plied to only one traffic rail 11, it is understood that the other 
traf?c rail may be provided with a like retarder identical in 
construction to the one disclosed. 
The retarder 13 functions to brake a railway car moving 

therethrough. In the present instance, the retarder system 13 
can be selectively controlled to position a pair of braking rails 
or retarder elements 15 adapted to engage opposed sides of a 
car wheel riding on the top portion 18 of the traf?c rail 11, 
functioning to retard rotation of the car by frictionally engag~ 
ing the sides of the wheels. The retarder elements 15 are 
shown in the form of rails and for reasons of economy are 
often scrap railway rails; but the invention herein is not to be 
construed as limited thereto. 
When in normal or cocked position, the rails 15 are spaced 

apart a distance less than the width of the car wheel, so that 
their wheel-engaging surfaces 22 when engaged by the sides of 
the wheel, are forced outwardly by the car wheel moving 
between the braking rails 15. Each of the braking rails 15 is a 
unitary rail, and each is supported at spaced positions by a plu 
rality of levers 25 pivotally mounted on a portion 26 of a rock 
shaft 27 which spans a pair of adjacent railway ties 10. 
Each of the braking rails 15 has a web 30 overlying a 

horizontal plate 31 on the levers 25. The plate 31 is integrally 
?xed to the lever 25 and extends horizontally outward along 
the web 30. Each of the webs 30 is secured to a plurality of 
plates 31 on the respective levers 25 by bolts 32 inserted 
through elongated holes or slots (not shown) in the webs 30 
and the plates 31. 
The braking rails 15 are subjected to large laterally directed 

forces as the railroad car wheel moves therebetween as shown 
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2 
and described in the aforesaid patent. The lateral forces or 
thrusts are transmitted by wedges 35 to the levers 25. The 
wedges 35 are positioned between an end flange 36 of the 
braking rail 15 and a curved seat 37 on the lever 25. The 
wedges 35 serve as a solid interconnection between the rails 
15 and levers 25 and afford a means of adjustment for wear 
compensation whereby the rails 15 can be moved laterally 
towards the railway wheel as described in said patent. 
The levers 25 that support the abrasion rails 15 are identi 

cally constructed in principle, there being slight differences al 
lowing for different geometry in the right and left sides of the 
car wheel. The levers 25 provide a monolithic structural 
member which not only supports the abrasion rails 15, but 
which also affords cradle portion 45 for supporting the traf?c 
rail 11. In this sense, during retardation of a car, the traf?c rail 
is lifted with the car and in effect ?oats on the cradle 45, so 
that the weight of a car tends to exert a downward force to 
depress the traf?c rail. 

Additionally, the levers 25 serve as the means whereby a re 
tarding force may be exerted on the car wheel in proportion to 
the weight of the car being supported by the car wheels. More 
speci?cally, the movement of a car wheel through the retard 
ing system 13 establishes lateral thrust, causing the lever arms 
25 to pivot about the eccentric portions 26 of the rock shaft 
27 to lift the traf?c ‘rail 11. The heavier the weight of the car, 
the greater will be the force resisting the lifting of the traf?c 
rail 11 and the car wheel, and hence the greater the force act 
ing to bring the abrasion rails 15 into tighter and greater fric 
tional engagement with the sides of the car wheel. Thus, for 
heavy cars, the amount of frictional force retarding the car 
will be greater, since the downward force on the traf?c rail 11 
will be greater than that for a lighter railway car, holding the 
braking rails 15 in tighter engagement with the sides of the car 
wheel. 
The cradle portion 45 of each lever 25 has a central hump 

or rounded projection presenting a surface 46 in engagement 
with the under surface of the ?ange 48 of the rail 11. In addi 
tion to the supporting surface 46, the cradle 45 for the rail 11 
includes an overhanging lip or ?ange 49 at the inner end of 
each lever 25 loosely embracing the traffic rail and forming a 
pocket 50 with surface 46. Positioned in the pocket 50 is that 
portion of the ?ange 48 remote from the abrasion rail 15 car 
ried by the lever 25. Since the opposed levers 25 both have 
these overhanging ?anges 49 on opposite sides of the traf?c 
rail 11, the pockets 50 serve in the aggregate to hold the traf?c 
rail 11 against both lateral movements and rotational move 
ments on the rounded surfaces 46 of their respective cradles 
45. The ?anges 49 also are important from the standpoint that 
when the retarder system 13 is actuated to an ineffective posi 
tion, the ?anges 49 assure that the railway rail 11 is held on 
the surface of the railway ties 10 when the car wheels pass 
thereover. 
When the rock shafts 27 are rotated, the eccentrics 26 turn 

and rotate levers 25 from the “cocked’,‘ or actuated wheel-en 
gaging position shown in FIG. 1 to the “released" position 
wherein the braking rails 15 are spaced apart a distance 
greater than the width of the railway wheel thereby rendering 
the retarder system 13 inoperative. 

For the purpose of so turning the eccentrics 26, a hydraulic 
cylinder 60 is slung beneath the levers 25. One end of the 
cylinder 60 is provided with a bifurcated portion 61 fastened 
by a pin 62 to a crank arm 63 on one of the rock shafts 27. The 
piston rod 65 of the cylinder is connected by a pin 67 to a 
bifurcated link 66 on a crank arm 68 rigidly secured to the 
other rock shaft 27. Upon being moved by expansion or con 
traction of the hydraulic cylinder 60, arms 63 and 68 cause the 
rock shafts 27 to rotate on the angles as 70 capping and pro 
tecting the edges of a pair of adjacent ties 10. 

It should be noted that each of the levers 25 is independent 
of the other except that opposed levers 25 are joined in a sense 
by a common hydraulic cylinder 60, which may be a double 
piston cylinder if desired rather than the one shown. 
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When the retarder system 13 is in an operative position for 
slowing down or stopping a car, the hydraulic cylinder 60 will 
have been actuated to its expanded position shown in FIG. 1. 
The hooked ends of the levers 25 clasping the base of the traf— 
?c rail prevent any outward shifting ofthe rock shafts 27 along 
the ties under the lateral forces being exerted thereon as the 
car wheel passes through the abrasion rails 15. 
As described hereinbefore, rotation of the crank arms 63 

and 68 in response to actuating the hydraulic cylinder 60 to its 
expanded position, FIG. 1, causes the eccentrics 26 to turn 
and rotate the levers 25 to move the opposed braking rails 15 
toward one another. The amount of the rotation of the levers 
25 and thereby the movement of the braking rails 15 toward 
or away from each other is limited to a predetermined amount 
of movement by individual stop elements 75 on each of the ec 
centrics 26 rotating into engagement with an aligned stop ele 
ment 76 on an associated lever arm 25. 
When a brake rail 15 is moved to its maximum retarding 

position, its associated cylinder rod 65 is completely extended 
and the rock shaft 27 is rotated to move its stop into engage 
ment with the stop on associated lever 25. Conversely when 
the retarder is opened fully to its released position, opposed 
stop surfaces on the rock shafts 27 are in engagement with 
aligned stop surfaces of the levers 25. Therefore, it will be 
seen that the stop elements 75 and 76 limit the amount of rota 
tion of the rock shafts 27 and lever arms 25 and thereby limit 
the retarder rails 15 to predetennine amounts of opening and 
closing movements. 

Limiting the amount of the rotation of the levers 25 is ad 
vantageous in that if one of the levers 25 is reluctant to rotate, 
all of the force being generated by the hydraulic cylinder 60 is 
directed to rotating the unwilling lever 25, since the other 
lever is prevented from further rotation by engagement of the 
stops 75 and 76. Thus, rather than having one braking rail 15 
move too far in one direction, with little or no movement of 
the other braking rail 15, the one rail is limited in its move 
ment and all of the hydraulic force is concentrated to move 
the other rail to its proper position. Additionally, since the 
stop elements 75 and 76 limit the amount of the rotation of 
levers 25, this serves to stabilize and lock in position the traf?c 
rail 11 disposed on the supporting surfaces 46 of the levers 25. 

It will be seen from the foregoing that while the levers 25 
are pivotally supported for movement laterally of the traf?c 
rail, which axes are represented by the shafts 27, they are at 
the same time constrained against lateral shifting movement in 
that the hooked ends of the levers 25 serve to constrain the 
shafts 27 from any substantial or signi?cant lateral movement. 
In other words, the retarder system 13 will function indepen 
dently of the cylinder 60 which is a convenient mode of both 
opening or spreading the retarder rails 15 laterally and secur 
ing the supports for the levers 25 against lateral displacement. 
Hence, the essential lateral restraint of the pivotal axes for the 
lever supports may be achieved in other fashions. 
The retarder as thus described is most effective on a heavy 

car. As the car enters the retarder the retarder elements 15 are 
spread apart tending to raise the traf?c rail 11 against the 
weight of the car imposed thereon. The counter force, in other 
words, is the weight of the car tending to depress the rail, or 
hold the rail down, so that the heavier the car the more effec 
tive is the clamping force applied to the sides of the car wheel 
by the retarder elements 15. This is as it should be, since more 
braking force is required to slow the heavier car to a predeter 
mined low speed, compared to a lighter car. 
However, it is generally known that in weight-compensating 

retarders of this general class, in terms of a straight line rela 
tionship, the lighter car is not as effective in actuating the re 
tarder. For example, there is a great deal of friction and inertia 
in the system, quickly overcome by a heavy car but not so 
quickly overcome by a lighter car. Under and in accordance 
with the present invention the retarder is preloaded by a few 
thousand pounds or so responsible for an improvement in the 
degree of retardation for empty cars where the need is great 
and to a lesser degree with heavier cars where the preload is 
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4 
not so important, or needed less. Specifically, the retarder is 
so loaded by a spring means as to resist, to a degree, elevation 
of the traffic rail 11 when the retarder is actuated, thereby ad 
ding a spring load to the actual wheel load present on the traf 
fic rail. A coil spring is used for this purpose, but another form 
of resilient preload could be used and could of course be 
located elsewhere compared to the preferred embodiment 
shown herein. 

Referring to FIG. 1. a large coil spring 80. presenting a 
4,000 pound spring load for example, is located on the near 
side of the tie 10. The upper end ofthe spring 80, FIG. 2, bears 
on the underside of the horizontal ?ange 81 of a large angle 
plate 82 having its vertical leg 83 fastened to the vertical face 
of the tie 10. A generally U-shaped bracket 85 serves in part to 
house the spring 80, and the lower end of the spring 80 rests 
on the upper face of the horizontal leg 87, FIG. 1, of the 
bracket 85. 
The bracket 85 has outwardly bent ears 88 at the upper end 

thereof, joined to the opposed ears 89 of respective rail han 
gers 90 by bolts 91. The hangers 90 have claws 92 engaging 
the upper side of the ?ange of the traf?c rail 11, and con 
sequently the hangers become part of a spring housing 85-92 
as a whole. The spring may be placed under compression 
when installed by tightening, but not necessarily so. i 

It will thus be seen that the housing bracket 85-92 will par 
take of any vertical movement of the rail 11. Thus, if the rail is 
raised, so is the spring housing. Hence, when a car enters the 
retarder with the wheel on the traffic rail 11 spreading the re 
tarding elements 15, raising the traf?c rail, this is resisted not 
only by the weight of the car but also by the load presented by 
the spring 80. It has been determined by field testingthat the 
spring preload does indeed'enhance the ef?ciency of the re 
tarder in terms of decelerating low weight or empty cars. 

It will be appreciated, as noted above, that the preload need 
not be in the precise form shown, although the form of the in 
vention here disclosed has been subjected to ?eld testing and 
found to perform satisfactorily. Nonetheless, the preload 
could take other forms, such as that shown in FIG. 3. 

FIG. 3 shows in dotted line a car wheel 'C'W between the re 
tarder elements 15, tending to spread the levers 25', FIG. 1, 
and‘raising the traffic rail 11 as shown by dotted line in FIG. 3. 
This action would be resisted by a coil spring 80' of less 
capacity than the spring 80 shown in FIG. 1, but in this modi? 
cation of the invention the coil spring may be assisted by a 
?uid cylinder 100 having a piston 101 engaged with the upper 
end of the spring 80’. 
When the cylinder 100' is rendered active then it may be 

remotely controlled to add its effect to that of the spring 80’ at 
the time of retarder actuation, in which event ?uid under pres 
sure is admitted to the cylinder 100 through a conduit 105 
tending to drive the piston downwardly to add its downward 
force to that of the spring 80', thereby establishing an even 
greater “equivalent” wheel load tending to resist the raising of 
the traf?c rail 11 and thereby increasing the effectiveness of 
the retarder. The piston may be restored to its idle or inactive 
state by ?uid admitted to the cylinder 100 in an opposing or 
piston-retracting direction through conduit 106. 
The modi?cation of a spring alone, FIG. 1, may be viewed 

as a ?xed or invariable form of arti?cial wheel load, whereas 
the arti?cial wheel load generated by the structure in FIG. 3 
may be varied through cylinder 100. In FIG. 3, the wheel load 
itself is shown by vector WL, and the brake or retarding force 
by vector BF. The spring 80' may be assumed capable of ex 
erting an arti?cial or equivalent wheel load (AWL) of 3,000 
pounds. 
The combined brake force of each side of the wheel, for the 

lever system shown, is presented by the equation: 

from which it will be seen that for an empty car presenting ,a 
wheel load of 6,000 pounds, the arti?cial load is 50 percent of 
the actual wheel load (3,000:6,000); whereas for a loaded car 
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presenting a wheel load of say 20,000 pounds, the arti?cial 
load is only 15 percent of that value (100020900). 

lt will thus be seen that under the present invention, the re 
tarder system is one which includes a pair of pivotal levers 
presenting retarder elements on opposite sides of the traffic 
rail, nonnally spaced by a distance less than the width of the 
car wheel. The levers pivot on ?xed axes, and also include por¢ 
tions supporting the underside of the rail. A spring or 
equivalent resilient means is so interposed in the retarder 
system as to exert a downward force on the traffic rail; specifi 
cally, the upper end of the spring- bears against a ?xed 
member, and the lower end bears against a plate anchored to 
the traffic rail. 
When -the levers are spread by the car 'wheel entering 

between the retarder elements (parts 15) the levers 25 pivot 
outwardly and tend to raise the traffic rail on which the wheel 
is supported, but this tendency to raise is resisted by the 
weight exerted through the car wheel as well as the opposing 
action of the spring. For a light car, the effect of the spring is 
large, for a heavy car the effect of the spring is less; and the ef 
fect of the spring may be boosted by a cylinder. 

lclaim: 
1. In a railroad car retarder of the weight-compensating 

type actuated by and adapted to apply retarding forces to a car 
wheel riding on a ?oating traffic rail: a pair of levers present 
ing opposed retarding elements engageable with opposite 
sides of the wheel and adapted to be disposed on opposite 
sides of the traffic rail with the retarder elements normally 
spaced apart a distance less than the width of the car wheel; 
said levers having portions supporting the traffic rail; means 
pivotally supporting said levers for movement toward and 
away from the car wheel; means constraining the supports for 
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6 
the levers against lateral shifting movement whereby a car 
wheel on the traffic rail between the retarder elements tends 
to spread the levers and lift the traffic rail; and a resilient pre 
load means exerting a load on the retarder mechanism in addi 
tion to the actual wheel load on the traffic rail, said resilient 
preload means including a .coil spring disposed immediately 
beneath the traffic rail, and means for so transmitting the 
force of the spring as to exert a downward force on the traffic 
rail when the retarder is actuated. 

2. A retarder according to claim l'wherein the resilient pre 
load means exerts a direct downward force on the traffic rail 
when the retarder is actuated. 

3. A retarder according to claim 1 wherein the means which 
pivotally support the levers include rock shafts to extend 
parallel to the traffic rail, said shafts having eccentric portions 
thereon which pivot the levers when the shafts are rocked, and 
means to rock said shafts having eccentric portions thereon 
which pivot the levers when the shafts are rocked, and means 
to rock said shafts including cylinder means operable by ?uid 
under pressure. 

4. A retarder according to claim 3 wherein the preload 
means is a coil spring having its lower end supported by a 
housing connected to the traffic rail for movement therewith 
and wherein the upper end of the spring is fixed against move 
ment. 

5. A retarder according to claim 1 having a cylinder opera 
ble by ?uid under pressure interposed between the traffic rail 
and the top of the spring, said cylinder being operable to apply 
a thrust to the spring, and means for transmitting the force of 
the spring as a downward force on the traffic rail. 


