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(57) ABSTRACT 
A friction dampener can include a housing having one end 
slidably surrounding one end of a shaft movable relative 
thereto. Opposing ends of the housing and shaft can each 
having a connecting eye member for connection to separate 
independently movable elements. One or more friction ele 
ments can be carried by the shaft Which frictionally engage 
inner surfaces of the housing. The friction elements can have 
inner and outer portions having different material properties. 
The housing can be adapted to generally maintain the 
pressure betWeen the friction elements and the housing 
Within a range of desirable pressures. 
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FRICTION DAMPENER PARTICULARLY 
ADAPTED TO RAILWAY VEHICLE MOTION 

CONTROL 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on Provisional Patent 
Application Ser. No. 60/076,044, ?led Feb. 26, 1998. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates generally to energy (shock) 
absorbing devices, and more particularly to a friction damp 
ener adapted to railWay vehicle motion control. 

[0004] 2. Description of the Prior Art 

[0005] Various types of shock absorption and dampening 
devices have been employed for many years in a variety of 
different applications. The most prevalent of such devices is 
probably the shock absorber, Which is frequently used in a 
variety of different kinds of vehicles. The most common 
type of shock absorber is probably the hydraulic shock 
absorber, Which utiliZes a ?uid ?lled cylinder and a plunger 
mechanism. Typically, the cylinder housing and the plunger 
are separately connectable to external elements Which are 
expected to undergo relative displacements. HoWever, there 
can be many applications Where an energy absorber is called 
for, but Where the hydraulic shock absorber is not necessar 
ily desirable for many possible reasons. For example, mod 
ern hydraulic shock absorbers are relatively complex, 
expensive, and can be much heavier than friction type 
dampening devices. Furthermore, because of the ?uid 
medium utiliZed in hydraulic shock absorbers, the orienta 
tion of such shock absorbers can have an effect on perfor 
mance. For example, hydraulic shock absorbers are gener 
ally more ef?cient When mounted in a relatively vertical 
orientation. Yet, there can be many applications Where it is 
desirable to mount a shock absorber in a horiZontal orien 
tation. In particular, one such application is Where a shock 
absorber, or dampener, is utiliZed as a yaW dampener on a 
railWay vehicle truck assembly to control hunting. 

[0006] Friction type shock absorbing devices, such as a 
friction dampener, can be simpler in design, less expensive, 
lighter Weight, and unaffected by the orientation in Which it 
is mounted. Various types of friction dampeners have been 
employed in the past to provide shock absorption or cush 
ioning features Where the use of hydraulic shock absorbers 
Was undesirable. Prior friction dampeners can be one or tWo 
Way energy absorbers and commonly comprise a ?rst mem 
ber, such as a cylindrical housing, a second member such as 
a shaft or rod, Which is coaxially disposed Within the 
housing, and a friction pad assembly carried by the shaft in 
sliding engagement With the inside surface of the housing. 
Both the housing and the shaft or rod are provided With a 
connecting member for attachment to external elements 
Which are expected to undergo relative displacement. Such 
a friction pad assembly generally includes a friction element 
and some type of Wedge member to initially set (or reset) the 
pressure betWeen the friction element and the inside surface 
of the housing. TWo examples of such friction dampeners are 
disclosed in US. Pat. No. 3,866, 67,724 and US. Pat. No. 
3,796,288, both to Holnick. The friction dampener disclosed 
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in both of the aforementioned patents provide a manual 
adjustment means for moving a Wedge shaped member 
betWeen, or out from betWeen, the friction element in order 
to increase or decrease the force applied to the friction 
element against the inside surface of the housing. 

[0007] Other friction dampeners have provided a leaf 
spring to bias the friction element against the housing. One 
such device is disclosed in US. Pat. No. 3,121,218 to 
Hallinan. Such a device can have a leaf spring that is 
bimetallic and manually adjustable to either urge the friction 
element against the housing to increase the frictional 
engagement, or reduce such pressure to decrease friction. 

[0008] Still other friction dampeners have provided for a 
small servo motor to automatically adjust the Wedge mem 
ber to increase or decrease the pressure betWeen the friction 
element and the inside surface of the housing. One such 
device disclosed in US. Pat. No. 5,080,204 to BoWer et al. 
discloses a friction dampener for the drum of a Washing 
machine unit. In BoWer, a small servo motor is provided 
inside the dampener to operate a piston Which moves the 
Wedge member in order to decrease the pressure betWeen the 
friction element and the inside surface of the housing. The 
servo motor is a thermoactuator element that is responsive to 
a rotational speed sensor Which triggers the servo motor 
When a predetermined rotational speed has been exceeded. 

[0009] HoWever, such friction dampener devices can be 
associated With certain disadvantages resulting from the 
nature of the friction element When such devices are 
employed in some heavy load applications. An example of 
such an application is the use of a friction dampener on a 
railWay vehicle truck assembly to control hunting, as 
referred to previously, Wherein the truck assemblies can be 
carrying hundreds of tons of materials. During operation of 
a friction dampener in such an application, the extremely 
large forces Which the dampener must control can result in 
very high temperatures being generated by the frictional 
interaction betWeen the housing and the friction element. 
Because the friction element typically expands in response 
to an increase in temperature, this can causes a correspond 
ing increase in the peripheral pressure on the housing. As 
might be expected, this increase in peripheral pressure 
normally results in causing the dampener to become increas 
ingly stiffer. Compounding the situation further, the friction 
coef?cient of the friction element is typically sensitive to 
temperature. Thus, as the temperature increases the friction 
coef?cient of the friction element usually also increases. 
This is analogous to the situation Where race car drivers spin 
the tires on the car to get the tire temperature up so they stick 
to the track better and resist slipping. A rubber/elastomeric 
compound experiencing this condition is commonly referred 
to as being “tacky.” Thus, like the race car tires, the friction 
element can resist sliding on the inside surface of the 
housing as the temperature increases. The result can be that 
during operation of the friction dampener the pressure 
becomes so great and the friction element becomes so tacky 
that essentially no relative movement can occur betWeen the 
friction element and the housing in the normal operating 
range. Basically the friction dampener can “lock up.” at 
Which point the dampener begins to behave like a ?xed rod. 
This very undesirable condition can result in damage to the 
friction dampener or the externally connected elements 
Which are expected to be able to move relative to each other. 
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Furthermore, since the yaW forces are not being dampened, 
hunting of the truck assembly can get out of control. 

[0010] Therefore, friction dampeners Which do not pro 
vide some means for controlling the peripheral pressure 
betWeen the friction element and the housing can be unac 
ceptable in certain applications Where the friction dampener 
must control heavy loads and undergo large variations in 
temperature and pressures. Accordingly, there is a need for 
a friction dampener Which can generally maintain the 
peripheral pressure betWeen the friction element and the 
housing Within a preferred range of acceptable operating 
pressures. 

SUMMARY OF THE INVENTION 

[0011] In accordance With the present invention there is 
provided a friction dampener Which can generally maintain 
the peripheral pressure betWeen the friction element and the 
housing Within a certain preferred range of acceptable 
operating pressures. The friction dampener can be mounted 
in any orientation Without loss of performance, can be 
lighter in Weight and less expensive to manufacture than a 
typical hydraulic shock absorber. 

[0012] Such a friction dampener can include a housing 
having one end slidably surrounding one end of a shaft 
movable relative thereto. Opposing ends of the housing and 
shaft can each having a connecting eye member for con 
nection to separate independently movable elements. One or 
more friction elements can be carried by the shaft Which 
frictionally engage inner surfaces of the housing. The fric 
tion elements can have inner and outer portions having 
different material properties. The housing can be adapted to 
generally maintain the pressure betWeen the friction ele 
ments and the housing Within a range of desirable pressures. 

[0013] In one embodiment, the friction dampener can have 
a generally cylindrical housing slidably surrounding a tubu 
lar shaft or rod. Friction element can be attached to the shaft 
for frictionally engaging an inside surface of the housing. 
More than one friction element may be attached to the rod 
and each friction element can have an annular, “donut,” 
shape. Each friction element can also have distinct inner and 
outer portions Which are made of different compositions and 
have different properties. The means for generally maintain 
ing the peripheral pressure betWeen each friction element 
and the generally cylindrical housing Within a preferred 
range of acceptable operating pressures can be integral With 
the housing such that the housing is self-adjusting. This may 
accomplished by con?guring the housing in such a manner 
as to permit the housing to expand in a controlled manner in 
response to increased peripheral pressure. Thus, the expan 
sion of the friction elements, Which can occur due to the 
build up of heat during operation of the device, can be 
compensated for by the self-adjusting housing to generally 
maintain the peripheral pressure Within a preferred range of 
pressure. 

[0014] In another embodiment, the friction dampener can 
be very similar to the friction dampener described above, 
except having a generally rectangular housing in Which a 
generally rectangular shaft is slidably enclosed. Similarly to 
the generally cylindrical shaped dampener, the friction ele 
ments are attached to the rectangular shaft for frictionally 
engaging inner Walls of the rectangular housing. In this 
embodiment, a pair of rectangular friction elements can be 
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attached to opposite sides of the rectangular shaft for engag 
ing opposite inner surfaces of the rectangular housing. Each 
rectangular friction element can also have distinct inner and 
outer portions Which can be made of different compositions 
and have different properties. Adifferent means for generally 
maintaining the pressure betWeen each friction element and 
the housing Within a preferred range of acceptable operating 
pressures is also provided. In this case, the means can be 
accomplished by forming the housing in tWo opposed por 
tions, one portion can be channel shaped and the other 
generally ?at. By siZing the channel shaped portion appro 
priately, shims can be used betWeen the tWo opposed hous 
ing portions to provide a certain preload on the friction 
elements When the tWo housing portions are fastened 
together With the shaft and friction element sandWiched 
therebetWeen. The preload is calculated to take into account 
anticipated thermal expansion of the friction elements such 
that the pressure betWeen the friction elements and the 
housing does not exceed an acceptable range of operating 
pressures. Also, the Width of the channel shaped member can 
also be siZed slightly Wider than the friction elements in 
order to provide some space betWeen the edges of the 
friction material and the side Walls of the housing to accom 
modate some amount of thermal expansion, thus reducing 
the buildup of pressure betWeen the friction elements and the 
housing. 
[0015] Other details, objects, and advantages of the inven 
tion Will become apparent from the folloWing description 
and the accompanying draWings of certain presently pre 
ferred embodiments thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] In the accompanying draWing ?gures certain pre 
ferred embodiments of the invention are illustrated in Which: 

[0017] FIG. 1 is a perspective vieW of an embodiment of 
the invention; 

[0018] 
[0019] 
[0020] FIG. 4 is a section vieW of the friction element 
taken along the line IV-IV; 

[0021] FIG. 5a is a side vieW partially in section of an 
embodiment of the invention; 

[0022] FIG. 5b is an end vieW of FIG. 5a; 

[0023] FIG. 6a is a side vieW partially in section of 
another embodiment of the invention; 

[0024] FIG. 6b is an end vieW of FIG. 6a; 

[0025] FIG. 7a is a side vieW partially in section of a 
further embodiment of the invention; 

[0026] FIG. 7b is an end vieW of FIG. 7a; 

[0027] FIG. 8a is a side vieW partially in section of 
another further embodiment of the invention; 

[0028] FIG. 8b is an end vieW of FIG. 8a; 

[0029] FIG. 9 is a side vieW cross section of an embodi 
ment of a generally rectangular shaped friction dampener; 

[0030] FIG. 10 is a cross section vieW taken along the line 
X-X in FIG. 9; 

FIG. 2 is a side vieW cross section of FIG. 1; 

FIG. 3 is a side plan vieW of a friction element; 
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[0031] FIG. 11 is the same vieW as in FIG. 11 except 
showing a different embodiment of the friction elements; 

[0032] FIG. 12 is a side vieW cross section of another 
embodiment of a generally rectangular shaped friction 
dampener; 

[0033] FIG. 13 is a cross sectional vieW taken along line 
XIII-XIII in FIG. 12; and 

[0034] FIG. 14 is a top plan vieW of one possible appli 
cation of the invention. 

DETAILED DESCRIPTION OF CERTAIN 
EMBODIMENTS 

[0035] Referring noW to the draWing ?gures, and particu 
larly FIGS. 1 and 2, there is shoWn a ?rst embodiment of 
a generally cylindrical friction dampener 10 having a tubular 
housing 12 slidably surrounding a tubular shaft 14. The shaft 
14, or rod, can carry one or more friction elements 22. The 
friction elements 22 frictionally engage an inside surface 16 
of the housing 12 for controlling relative displacements 
betWeen the housing 12 and the shaft 14. The housing 12 can 
additionally include a means for maintaining a peripheral 
pressure Within a preferred range of operating pressures. The 
housing 10 preferably can have a Wall 20 at an end Which 
surrounds the shaft 14. Such a Wall 20 can have an opening 
therein siZed to permit the shaft 14 to slide therethrough. A 
seal 21 can also be provided betWeen the Wall 20 and the 
shaft 14 for keeping dirt, or Water, and other foreign matter 
from entering inside the housing 12 and interfering With the 
operation of the friction elements 22 against the inside 
surface 16 of the housing 12. OtherWise, foreign matter 
could become lodged betWeen the friction elements 22 and 
the housing 12 Which can adversely affect the functioning of 
the friction dampener 10 as Well as cause damage to the 
friction elements 22 and the inside surface 16 of the housing 
12. The inside surface 16 of the housing 12 can preferably 
be polished and ?at to provide a smooth, uniform surface for 
the friction elements 22 to engage. 

[0036] Connecting eye members 18 and 19 can be pro 
vided at distal ends of both the housing 12 and the shaft 14 
for connecting the friction dampener 10 betWeen tWo inde 
pendently movable elements (an example of Which is illus 
trated in FIG. 9) that are expected to undergo relative 
displacement. The connecting eye members 18 and 19 can 
be, for example, spherical bearings of appropriate siZe and 
strength for the particular application. The shaft 14 is 
preferably tubular to save Weight, but could also be solid. 

[0037] The friction elements 22 are preferably annular, or 
donut shaped as shoWn in FIG. 3, and have a central opening 
28 through Which each one can be inserted on, and af?xed 
to, the shaft 14. Each friction element 22 can be bonded or 
otherWise rigidly attached to the shaft 14 such that essen 
tially no displacement can occur betWeen the shaft 14 and 
the friction elements 22. Each friction element 22 can be 
siZed such that the outermost diameter thereof is greater than 
the diameter of the inside surface 16 of the housing 12 so 
that there is an initial peripheral pressure, selected according 
to the particular application, betWeen the friction elements 
22 and the housing 12. The outermost diameter of the 
friction elements 22 can be chosen according to the particu 
lar application and the desired amount of initial peripheral 
pressure on the housing 12. 
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[0038] Although tWo such friction elements 22 are shoWn 
in FIG. 2, more than tWo, or only one, can be used. Each 
friction element 22 can also have a longer or shorter axial 
extent to provide more or less shear force. For example, a 
shorter axial length, ie dimension “A” shoWn in FIG. 4, 
provides less shear force, meaning that the friction elements 
22 ?ex less before they break lose and begin to slide on the 
inside surface 16 of the housing 12. Conversely, a longer 
axial length “A” provides a greater shear force, meaning that 
the friction elements 22 ?ex more, i.e. absorb more energy, 
before they break lose and begin to slide along the inside 
surface 16 of the housing 12. In one preferred embodiment, 
Wherein the desired peripheral pressure is in the neighbor 
hood of 6,000 psia, the friction elements 22 can be designed 
to permit about 1/16 of an inch of displacement betWeen the 
shaft 14 and the housing 12 before the friction elements 22 
break lose and begin to slide. 

[0039] Each friction element 22 can have an inner portion 
32 and an outer portion 30, as shoWn in FIGS. 3 and 4. The 
inner portion 32 can preferably be securely af?xed to the 
shaft 14 While the outer portion 30 frictionally engages the 
inside surface 16 of the housing 12. The inner portion 32 and 
outer portion 30 can preferably consist of materials having 
different properties. For example, the inner portion 32 can 
have a particular spring coefficient of compression and the 
outer portion 30 can have a selected friction coef?cient/Wear 
characteristic, each chosen for the particular application. For 
example, the inner portion 32 can be designed (taking into 
account the characteristics of the outer portion 30) to pro 
vide an initial peripheral pressure of about 6,000 psia. The 
outer portion 30 can be of a softer or harder compound 
depending on the desired friction coef?cient according to the 
particular application. 

[0040] Referring noW to FIGS. 5a - 8b, a means for 
maintaining the peripheral pressure betWeen the friction 
elements 22 and the housing 12 Within a preferred range of 
pressures can be achieved by con?guring the housing 12 in 
one of the Ways illustrated The particular con?gurations 
permit a controlled expansion of the housing 12 in response 
to increased peripheral pressure. The housing 12 can be 
formed in a several different con?gurations depending upon 
the particular application and the desired range of peripheral 
pressure. The particular con?gurations permit the housing 
12 to expand in response to an increase in peripheral 
pressure resulting from thermal expansion of the friction 
elements 22. Expansion of the housing 12 can reduce the 
increased peripheral pressure and thereby maintain the pres 
sure Within a preferred range of pressures. 

[0041] Four possible con?gurations, illustrated in FIGS. 
5a-8a, are shoWn by Way of example only, and it is to be 
understood that other con?gurations Within the teaching of 
this disclosure could be provided accomplish the same 
result. 

[0042] In FIGS. 5a and 5b, the housing 12 is illustrated 
having a cone shaped portion 34 projecting outWardly from 
the housing. As seen best in the cross sectional vieW in FIG. 
5b, the cone shaped portion 34 can be integrally formed 
from the sideWall of the housing 12. Upon thermal expan 
sion of the friction elements 22, shoWn in FIGS. 2-3, the 
peripheral pressure can cause the housing 12 to expand at the 
base of the cone shaped portion 34. The cone shaped portion 
34 acts as a spring so that as the peripheral pressure 
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increases, the base of the cone Widens. Thus, the cone 
shaped portion 34 can ?ex to permit the housing 12 to 
expand in response to an increase in peripheral pressure. 
Consequently, the peripheral pressure can generally be 
maintained Within a desired range of operating pressures. 

[0043] In another embodiment, the housing 12 can be 
con?gured as illustrated in FIGS. 6a and 6b, having a 
longitudinal split, or gap 37, along the length thereof. Apair 
of side portions 38 can be integrally formed from the 
housing 12. The side portions 36 diverge from each other 
and project outWardly from the housing 12. A biasing 
member 38 can be provided to generally maintain the 
divergent ends of the side portions 36 together and can help 
to prevent the gap 37 from overly Widening, Which can result 
in an insufficient amount of peripheral pressure betWeen the 
friction elements 22 and the housing 12. As the friction 
elements 22 expand and increased peripheral pressure is 
exerted on the housing 12, the side portions can ?ex to 
permit gap 37 to Widen Which reduces the peripheral pres 
sure. Consequently, the side portions 36 and gap 37 coop 
erated to permit the housing to expand in response to 
increased peripheral pressure While the biasing member 38 
simultaneously prohibits over-expansion. Thus, the periph 
eral pressure can generally be maintained Within a desired 
range of operating pressures. 

[0044] The housing 12 can also be con?gured as illus 
trated in FIGS. 7a and 7b, having a corrugated shape. In the 
assembled dampener 10, the friction elements 22 generally 
engage the loW surfaces 40, shoWn in FIG. 7b, of the 
corrugations. As the friction elements 22 undergo thermal 
expansion, the loW portions 40 can de?ect outWardly and 
reduce the peripheral pressure in a controlled manner. Thus, 
the housing 12 can expand to reduce the peripheral pressure 
and generally maintain the pressure Within a desired range of 
operating pressures. 

[0045] Referring noW to FIGS. 8a and 8b, a further 
example of hoW the housing 12 can be con?gured is illus 
trated Wherein the housing 12 is ?uted. One or more ?utes 
42 can be provided in the housing 12 Which creates a number 
of ?exible Web portions 43. As the friction elements 22 
undergo thermal expansion, the Web portions 43 can respond 
by “boWing” outWards to reduce the pressure. Consequently, 
the peripheral pressure can generally be maintained Within a 
desired range of operating pressures. 

[0046] Referring noW to FIGS. 9-12, there are shoWn other 
embodiments of a friction dampener 60, 90 according to the 
invention. The friction dampeners 60, 90 shoWn can be 
similar in operation to the generally cylindrical dampener 
11, except having a generally rectangular housing 62 in 
Which is slidably enclosed a generally rectangular shaft 65. 
Consequently, the friction elements 66, 67 are not donut 
shaped, but rather are rectangular. Also, it can be preferably 
to employ a pair of rectangular friction elements 66, 67, 
attached to upper and loWer sides of the rectangular shaft 65, 
such that only tWo, opposing, sides 73, 74 of the rectangular 
housing 62 are frictionally engaged. The upper 61 and loWer 
67 friction elements can be formed from the same type of 
material as the annular friction elements 22. Another differ 
ence is that the housing 62 can be adapted differently to 
maintain the pressure betWeen the friction elements 66, 67 
and the sides 73, 74 of the housing 62 Within the desired 
range of operating pressures. 
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[0047] Referring to FIGS. 9-11, the generally rectangular 
shaft 65 carries the generally rectangular friction elements 
66, 67 Which engage inner surfaces of the housing 62. 
Instead of a friction element Which engages the entire inner 
periphery of the housing, like the annular friction elements 
22, separate upper 66 and loWer 67 rectangular friction 
elements, attached to upper and loWer sides of the shaft 65, 
can be advantageously employed. Each friction element 66, 
67 is attached to an opposite side of the shaft 65 and 
sandWiched betWeen the shaft 65 and opposing inner friction 
surfaces 73, 74 of the rectangular housing 62. Just as With 
the generally cylindrical dampener 10, the upper 66 and 
loWer 67 friction elements are attached to the shaft 65, such 
that the frictional interface is betWeen the inner friction 
surfaces 73, 74 of the rectangular housing 62 and outer, 
interface surfaces of the upper 66 and loWer 67 friction 
elements. 

[0048] The generally rectangular housing 62 can prefer 
ably be formed from a ?rst member 63 and a second member 
64, Which are connected together, enclosing the shaft 65 and 
friction elements 66, 67. The ?rst member 63, as shoWn best 
in FIGS. 10 and 11, is a channel shaped member having an 
upper Wall 72 and sideWalls 68 and 70 extending therefrom. 
The inner surface 73 of the upper Wall 72 is ?ctionally 
engaged by the upper friction element 66. The second 
member 63 is a generally ?at plate member. The inner 
surface 74 of the plate member 64 is the other friction 
surface of the housing 62, Which is engaged by the loWer 
friction element 67. 

[0049] The sideWalls 68, 70 of the channel member 63 can 
be formed With ?anges 76 that extend outWardly from either 
side Wall 68, 70. These ?anges 76 and can be used to connect 
the channel member 63 to the plate member 64. Bolts 80 can 
be used to fasten the channel 63 and plate 64 member 
together via aligned holes 82 provided through the plate 
member 64 and the ?anges 76. Depending on the length of 
the rectangular housing 62, multiple bolts can be employed 
to connect the channel 63 and plate 64 members. For 
example, such as shoWn in FIGS. 9 and 12, four bolts are 
used on either side of the dampener 60, 90. 

[0050] The friction elements 66, 67 can preferably be 
rigidly attached to opposite sides of the rectangular shaft 65 
such that the sliding frictional engagement occurs betWeen 
the friction surfaces 73, 74 of the rectangular housing 62 and 
outer interface surfaces of the upper 66 and loWer 67 friction 
elements. When the shaft is 65 enclosed Within the rectan 
gular housing 62, the friction elements 66, 67 can preferably 
be someWhat compressed betWeen the friction surfaces 73 
and 74. The channel member 63 can be formed With a certain 
depth, selected such that When the shaft 65 carrying the 
friction elements 66 and 67 are disposed in the channel and 
the plate member 65 is bolted to the ?anges 76, the friction 
elements 66 and 67 are compressed betWeen the friction 
surfaces 73, 74 by a predetermined amount, thereby provid 
ing an initial preload. Moreover, the amount of preload force 
on the friction elements 66 and 67 can be adjusted using 
shims 78 Which can be provided betWeen the ?anges 76 and 
the plate member 64 to more closely adjust the amount of 
preload. The amount of preload can be, for example, in the 
range of about 4,000 to 6,000 pounds. The amount of 
preload is also affected by the particular properties of the 
friction element material, as Will be described more fully 
beloW. 



US 2001/0022255 A1 

[0051] As can be seen in the cross sectional views in 
FIGS. 10 and 11, the channel member 63 has a Width 
slightly larger than the Width of the friction elements 66, 67 
such that there is a small amount of space indicated at 84 
betWeen the friction elements 66, 67 and the sideWalls 68 
and 70 of the channel member 63. This extra space 84 
provides expansion room to accommodate slight thermal 
expansion of the upper 66 and loWer 67 friction elements. 
This space 84 for thermal expansion, along With the shims 
78 (for providing a certain preload on the friction elements 
66, 67) can be used to create and maintain operating 
conditions Wherein the thermal expansion of the friction 
elements 66, 67 Will not result in pressures exceeding a 
desired range of operating pressures. 

[0052] Referring particularly to FIG. 11, each of the upper 
66 and loWer 67 friction elements may, similarly to the 
annular friction elements 22, be formed from inner 86 and 
outer 88 portions, each having different material properties. 
In particular, the inner portion 86, Which is attached rect 
angular shaft 65, can be of a softer material having a selected 
coef?cient of compression. In contrast, the outer portion 88, 
Which frictionally engages the friction surfaces 72, 74 of the 
rectangular housing 62, can be made from a harder material 
having a selected coefficient of friction. In this manner, and 
as explained in more detail in connection With the descrip 
tion of the annular friction elements 22, the upper 66 and 
loWer 67 friction elements can be customiZed for particular 
applications. 
[0053] Additionally, the characteristics of the inner por 
tion 86, taking into account the characteristics of the outer 
portion 88, can be designed also taking into consideration 
the preload amount, to provide a desired initial pressure 
against the friction surfaces 72, 74 of the rectangular hous 
ing 62. Thus, in addition to using the shims 78, the material 
properties of the friction elements 66, 67 can be varied to 
tailor the friction dampener 60, 90 to speci?c applications. 

[0054] Where a plurality of friction elements 66, 67 are 
employed, such as shoWn in FIG. 9, the friction elements 66, 
67 can have varying axial lengths depending on the appli 
cation for Which the dampener 60 is being used, also as 
explained previously in connection With the annular shaped 
friction elements 22. 

[0055] An embodiment of a generally rectangular friction 
dampener 90 is illustrated in FIG. 12 Wherein a single pair 
of upper 92 and loWer 93 friction elements are utiliZed. As 
just described, the friction elements 92, 93 can have tWo 
different portions With different material properties, and also 
can have different axial lengths depending on the particular 
application. In addition to the single pair of rectangular 
friction elements 92, 93, the friction dampener 90 can have 
a bearing member 94 attached to the distal end of the shaft 
65 to provide improved stabiliZation to maintain the shaft 65 
in an axially aligned position Within the rectangular housing 
62. The bearing member 94 can be made from an elasto 
meric material as Well, but Would not be a friction material, 
ie the bearing member 94 generally Will have a relatively 
loW coef?cient of friction. Alternatively, the bearing member 
94 could be made from metal. 

[0056] A cross section vieW at the bearing member 94 is 
shoWn in FIG. 13. As can be seen, a preferred embodiment 
of the bearing 94 can be a rectangular member Which 
preferably substantially ?lls the housing 62. The bearing 
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member 94 should ?t snugly, but not be under any com 
pression in the housing 62, to ensure a tight engagement so 
that the shaft 65 is Well stabiliZed in an axially aligned 
position in the housing 62 during operation. Since the 
bearing 94 material preferably has a loW coef?cient of 
friction, no appreciable amount of heat should be generated 
Which could cause the bearing member to expand (if made 
from an elastomer) and exert undesirable pressure on the 
housing 65. 

[0057] A pair of friction dampeners, Which can be gener 
ally cylindrical shaped friction dampeners 10 or generally 
rectangular shaped friction dampeners 60, 90, are shoWn in 
FIG. 14, as used in one particular application as yaW 
dampeners for a railWay vehicle truck assembly 155, shoWn 
in phantom lines. 

[0058] In operation, one friction dampener is provided on 
either side of the truck assembly 155. A ?rst end of each 
friction dampener is connected to a bracket 152 on the frame 
portion 158 of the truck assembly 155 through the connect 
ing eye member at the distal end of the friction dampener 
housing. Each connecting eye member at the distal end of 
each shaft of the friction dampener is similarly connected to 
brackets 150 Which are provided on the axle portion 156 of 
the truck assembly 155. Each connecting eye member pref 
erably has a spherical bearing insert designed to be attached 
to the mounting brackets 150 and 152 provided on each of 
the independently movable elements 56 and 58 Whose 
relative movements are to be regulated by the friction 
dampeners. The friction dampeners are mounted in a gen 
erally horizontal orientation so that substantially all of the 
relative movement controlled by the dampeners is normal to 
the longitudinal axis of the dampener. Positioning one 
dampener at either side of the axis about Which the opposing 
independently moving elements 156 and 158 are expected to 
move provides balance to the system. This con?guration 
also permits a softer rate of friction dampener to be 
employed at either side of the center line of the truck 
assembly 155 Which can promote a smoother, more consis 
tent absorption of the yaW forces resulting from the relative 
movements. Additionally, the provision of a friction damp 
ener on either side of the truck assembly 155 can reduce 
stress on mounting brackets 150 and 152 since each bracket 
then only has to be strong enough to support half of the load 
compared to if only a single friction dampener is employed 
on only one side of the truck assembly 155. 

[0059] As the truck assembly 155 moves along the track 
the axle portion 156 is expected to undergo movements 
about an axis denoted by reference numeral 160 relative to 
the frame portion 158 of the truck assembly 155. As the axle 
portion 156 undergoes these movements, the shaft of each of 
the friction dampeners Will be moved relative to the housing. 
As the axle portion 156 rotates about the axis 160, the shaft 
of one of the friction dampeners is forced into the housing 
While the shaft of the opposing friction dampener is draWn 
out from the housing. In both the compression stroke (shaft 
pushed into housing) and the extension stroke (shaft draWn 
out from housing) the friction elements engage the friction 
surface(s) of the housing to dampen the movements. This 
type of operation is referred to as tWo-Way operation, Which 
means that the friction dampeners absorb energy both as the 
shaft is being pushed into and draWn out from the housing. 

[0060] Due to the large amount of Weight transported on 
the railWay vehicle truck assemblies 155, a great deal of heat 
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can be generated as the friction elements engage the friction 
surface(s) of the housing. Some of this heat is transferred 
into the atmosphere through the housing, but most is 
absorbed by the friction elements. The elastomeric material 
Which the friction elements are formed of can be signi? 
cantly affected by temperature. Typically, the elastomeric 
material expands and the friction coef?cient changes. The 
expansion rate and the amount of change in the friction 
coef?cient can vary depending on the particular compound 
used. This condition is best understood by analogy to the 
tires on a racing car. Race car drivers often spin the tires to 
heat up the rubber so that the tires become “tacky” and can 
stick to the track. Also, as the air in the tires heats up its 
causes the tires to expand. The tackier tires and the larger, 
expanded diameter both serve to help the car achieve higher 
speeds. The elastomeric material is similar the tires on the 
race car in that as they get Warmer they both expand and 
more strongly adhere to the friction surface(s) in the hous 
ing. The result is that as the temperature increases the 
engagement betWeen the friction elements and the friction 
surface(s) in the housing can increase to the point Where a 
great deal more force is required to cause the friction 
elements to slide Within the housing. Although desirable for 
the race car driver, this condition can be disastrous in the 
case of a friction dampener. Unlike the tires and the track, it 
is generally desirable that the friction dampener maintain a 
relatively constant friction coefficient betWeen the friction 
elements and the friction surface(s) in the housing. To 
accomplish this it can be very important to maintain the 
pressure betWeen the friction elements and the friction 
surface(s) in the housing Within a preferred range of oper 
ating pressures. 

[0061] If no means for maintaining the peripheral pressure 
Within a certain range of acceptable operating pressures is 
provided, the increased pressure and higher friction coeffi 
cient can cause the friction dampener to reach a point Where 
virtually no relative displacement betWeen the shaft and the 
housing can occur. In effect, the friction dampener can begin 
to behave like a ?xed rod. This is a very undesirable 
condition Which can cause damage to the dampener and 
result in an unsafe condition in the railWay vehicle truck 
assembly 155. The inability to dampen the yaW forces of the 
truck assembly 155 can result in an uncontrolled hunting 
condition Which, in a Worst case, can result in derailment. 
Consequently, the friction dampeners, both of the cylindrical 
and rectangular embodiment, each employ some manner, as 
described in detail above, of maintaining the pressure 
betWeen the friction elements and the friction surface(s) 
Within a desired operating range, as described above. 

[0062] Particularly in regard to the elastomeric material 
from Which the friction elements are formed, the preferred 
composition can vary depending on the particular applica 
tion and the corresponding material properties desired. Suit 
able elastomeric materials can be purchased from C.U.E., 
having a place of business in Butler County, Pa. With respect 
to certain desirable properties of the elastomeric material, 
some examples, and a discussion of such elastomers used in 
the context of railcar truck assemblies is provided in my US. 
Pats. Ser. Nos. 3,957,318 and 4,080,016, both of Which are 
hereby incorporated herein by reference. 

[0063] Although certain embodiments of the invention 
have been described in detail, it Will be appreciated by those 
skilled in the art that various modi?cation to those details 
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could be developed in light of the overall teaching of the 
disclosure. Accordingly, the particular embodiments dis 
closed herein are intended to be illustrative only and not 
limiting to the scope of the invention Which should be 
aWarded the full breadth of the folloWing claims and any and 
all embodiments thereof. 

What is claimed is: 
1. A friction dampener for interposition betWeen separate 

independently movable elements Which are expected to 
undergo relative displacements, said friction dampener com 
prising: 

a. a housing having a ?rst connecting member for con 
nection to a ?rst independently movable element; 

b. a shaft having a ?rst end slidably disposed in said 
housing and an opposite end having a second connect 
ing member for connection to a second independently 
movable element; 

c. at least one friction element carried by said shaft in 
contact With and frictionally engaging said housing; 
and 

d. said housing con?gured to compensate for thermal 
expansion and generally maintain pressure betWeen 
said at least one friction element and said housing 
Within a range of desired pressures. 

2. The friction dampener of claim 1 Wherein said housing, 
said shaft and said friction elements are generally rectangu 
lar shaped. 

3. The friction dampener of claim 1 Wherein said at least 
one friction element is at least tWo friction elements attached 
to said shaft at spaced apart locations. 

4. The friction dampener of claim 3 Wherein each of said 
at least tWo friction elements is a pair of friction elements, 
each of said pair of friction elements attached to opposite 
sides of said rectangular shaft at said spaced apart locations. 

5. The friction dampener of claim 1 further comprising a 
bearing member attached to a distal end of said shaft at a 
spaced apart location from said at least one friction element, 
said bearing maintaining said shaft in a generally axially 
aligned position in said housing. 

6. The friction dampener of claim 5 Wherein said bearing 
member is generally rectangular shaped. 

7. The friction dampener of claim 5 Wherein said bearing 
member is formed from a material having a loW coef?cient 
of friction. 

8. The friction dampener of claim 1 Wherein said at least 
one friction element further comprises an inner portion 
Which is attached to said shaft and an outer portion Which 
frictionally engages said housing, said inner portion having 
distinct material properties from said outer portion. 

9. The friction dampener of claim 8 Wherein said inner 
portion has a selected coef?cient of compression and said 
outer portion has a selected coef?cient of friction. 

10. The friction dampener of claim 1 further comprising: 

a. said housing having a generally rectangular shape 
de?ned by a pair of opposed friction surfaces and a pair 
of opposed side Walls; 

b. said at least one friction element having at least one 
interface surface engaging at least one of said pair of 
opposed friction surfaces of said housing, said interface 
surface having a Width less than the space betWeen said 
pair of opposed side Walls; and 
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c. said housing at least partially accommodating thermal 
expansion of said at least one friction element betWeen 
said opposed side Walls such that pressure betWeen said 
at least one friction element and said housing resulting 
from anticipated thermal expansion of said at least one 
friction element is generally maintained Within said 
range of desired pressures. 

11. The friction dampener of claim 10 Wherein said at 
least one friction element is at least tWo friction elements 
attached to said shaft at spaced apart locations. 

12. The friction dampener of claim 10 further comprising 
a bearing member attached to a distal end of said shaft 
spaced apart from said at least one friction element. 

13. The friction dampener of claim 12 Wherein said 
bearing is generally rectangular shaped. 

14. The friction dampener of claim 10 further comprising: 

a. said shaft having a generally rectangular shape; 

b. said at least one friction element is at least tWo friction 
elements attached to said rectangular shaft at the same 
location on opposite sides of said shaft; and 

c. said at least one interface surface of each of said at least 
tWo friction elements engaging respective ones of said 
pair of opposed friction surfaces of said housing. 

15. The friction dampener of claim 10 further comprising: 

a. said shaft having a generally rectangular shape; 

b. said generally rectangular housing having a channel 
member connected to a plate member, said channel 
member having an upper friction surface and a pair of 
side Walls extending therefrom, said pair of side Walls 
connected to said plate member, said plate member 
de?ning a loWer friction surface opposite said upper 
friction surface; 

c. said at least one friction element is at least tWo friction 
elements each having at least one interface surface 
frictionally engaging respective ones of said upper and 
loWer friction surfaces; 

d. said at least tWo friction elements being initially 
compressed betWeen said upper and loWer friction 
surfaces by a predetermined amount When disposed 
Within said rectangular housing along With said shaft; 
and 

e. selectively adjusting the spacing betWeen said upper 
friction surface and said loWer friction surface to pro 
vide said predetermined amount of initial compression 
of said at least tWo friction elements Within said hous 
ing such that pressure betWeen said at least tWo friction 
elements and said upper and loWer friction surfaces 
resulting from anticipated thermal expansion of said at 
least tWo friction elements is maintained Within said 
desirable range of pressures. 

16. The friction dampener of claim 15 Wherein said 
selectively adjusting comprises inserting at least one shim 
betWeen said channel member and said plate member. 

17. The friction dampener of claim 1 further comprising: 

a. said housing and said shaft having a generally rectan 
gular shape; 

b. said generally rectangular housing having a channel 
member connected to a plate member, said channel 
member having an upper friction surface and a pair of 
side Walls extending therefrom, said pair of side Walls 
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connected to said plate member, said plate member 
de?ning a loWer friction surface opposite said upper 
friction surface; 

c. said at least one friction element is at least tWo friction 
elements each having at least one interface surface 
frictionally engaging respective ones of said upper and 
loWer friction surfaces; 

d. said at least tWo friction elements being initially 
compressed betWeen said upper and loWer friction 
surfaces by a predetermined amount When disposed 
Within said rectangular housing along With said shaft; 
and 

e. selectively adjusting the spacing betWeen said upper 
friction surface and said loWer friction surface to pro 
vide said predetermined amount of initial compression 
of said at least tWo friction elements Within said hous 
ing such that pressure betWeen said at least tWo friction 
elements and said upper and loWer friction surfaces 
resulting from anticipated thermal expansion of said at 
least tWo friction elements is maintained Within said 
desirable range of pressures. 

18. The friction dampener of claim 17 Wherein said 
selectively adjusting comprises inserting at least one shim 
betWeen said channel member and said plate member. 

19. The friction dampener of claim 17 further comprising 
said at least tWo friction elements having an inner portion 
attached to said generally rectangular shaft and an outer 
portion having said at least one interface surface frictionally 
engaging respective ones of said upper and loWer friction 
surfaces of said housing, said inner and outer portions 
having distinct material properties. 

20. The friction dampener of claim 19 Wherein said inner 
portion has a selected coef?cient compression and said outer 
portion has a selected coef?cient of friction. 

21. The friction dampener of claim 17 further comprising 
said at least one friction element having a certain coef?cient 
of compression, said certain coef?cient of compression 
chosen to further selectively adjust said predetermined 
amount of initial compression. 

22. The friction dampener of claim 20 Wherein said 
coef?cient of compression of said inner portion is chosen to 
further selectively adjust said predetermined amount of 
initial compression. 

23. The friction dampener of claim 17 further comprising 
said at least tWo friction elements being at least four friction 
elements, one pair of said at least tWo friction elements 
attached at one location on said shaft and a second pair of 
said at least four friction elements attached to said shaft at 
a spaced apart location from said ?rst pair. 

24. The friction dampener of claim 17 further comprising 
a bearing member attached to a distal end of said shaft 
spaced apart from said at least tWo friction elements. 

25. The friction dampener of claim 17 further comprising 
said channel member having ?anges standing from each of 
said pair of sideWalls, said ?anges connected to said plate 
member and said selectively adjusting comprises inserting at 
least one shim betWeen said ?ange members and said plate 
member. 

26. At least one yaW dampener for a controlling hunting 
of a railWay vehicle truck assembly, each said yaW dampener 
comprising: 

a. a housing having a ?rst connecting member for con 
nection to a ?rst independently movable element; 
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b. a shaft having a ?rst end slidably disposed in said 
housing and an opposite end having a second connect 
ing member for connection to a second independently 
movable element; 

c. at least one friction element carried by said shaft in 
contact With and frictionally engaging said housing; 
and 

d. said housing con?gured to compensate for thermal 
expansion and generally maintain pressure betWeen 
said at least one friction element and said housing 
Within a range of desired pressures. 

27. The yaW dampener of claim 26 Wherein said housing, 
said shaft and said friction elements are generally rectangu 
lar shaped. 

28. The yaW dampener of claim 26 Wherein said at least 
one friction element is at least tWo friction elements attached 
to said shaft at spaced apart locations. 

29. The yaW dampener of claim 26 Wherein each of said 
at least tWo friction elements is a pair of friction elements, 
each of said pair of friction elements attached to opposite 
sides of said rectangular shaft at said spaced apart locations. 

30. The yaW dampener of claim 26 further comprising a 
bearing member attached to a distal end of said shaft at a 
spaced apart location from said at least one friction element, 
said bearing maintaining said shaft in a generally axially 
aligned position in said housing. 

31. The yaW dampener of claim 30 Wherein said bearing 
member is generally rectangular shaped. 

32. The yaW dampener of claim 30 Wherein said bearing 
member is formed from a material having a loW coef?cient 
of friction. 

33. The yaW dampener of claim 26 Wherein said at least 
one friction element further comprises an inner portion 
Which is attached to said shaft and an outer portion Which 
frictionally engages said housing, said inner portion having 
distinct material properties from said outer portion. 

34. The yaW dampener of claim 33 Wherein said inner 
portion has a selected coef?cient of compression and said 
outer portion has a selected coefficient of friction. 

35. The yaW dampener of claim 26 further comprising: 

a. said housing having a generally rectangular shape 
de?ned by a pair of opposed friction surfaces and a pair 
of opposed side Walls; 

b. said at least one friction element having at least one 
interface surface engaging at least one of said pair of 
opposed friction surfaces of said housing, said interface 
surface having a Width less than the space betWeen said 
pair of opposed side Walls; and 

c. said housing at least partially accommodating thermal 
expansion of said at least one friction element betWeen 
said opposed side Walls such that pressure betWeen said 
at least one friction element and said housing resulting 
from anticipated thermal expansion of said at least one 
friction element is generally maintained Within said 
range of desired pressures. 

36. The yaW dampener of claim 35 further comprising: 

a. said shaft having a generally rectangular shape; 

b. said at least one friction element is at least tWo friction 
elements attached to said rectangular shaft at the same 
location on opposite sides of said shaft; and 
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c. said at least one interface surface of each of said at least 
tWo friction elements engaging respective ones of said 
pair of opposed friction surfaces of said housing. 

37. The yaW dampener of claim 35 further comprising: 

a. said shaft having a generally rectangular shape; 

b. said generally rectangular housing having a channel 
member connected to a plate member, said channel 
member having an upper friction surface and a pair of 
side Walls extending therefrom, said pair of side Walls 
connected to said plate member, said plate member 
de?ning a loWer friction surface opposite said upper 
friction surface; 

c. said at least one friction element is at least tWo friction 
elements each having at least one interface surface 
frictionally engaging respective ones of said upper and 
loWer friction surfaces; 

d. said at least tWo friction elements being initially 
compressed betWeen said upper and loWer friction 
surfaces by a predetermined amount When disposed 
Within said rectangular housing along With said shaft; 
and 

e. selectively adjusting the spacing betWeen said upper 
friction surface and said loWer friction surface to pro 
vide said predetermined amount of initial compression 
of said at least tWo friction elements Within said hous 
ing such that pressure betWeen said at least tWo friction 
elements and said upper and loWer friction surfaces 
resulting from anticipated thermal expansion of said at 
least tWo friction elements is maintained Within said 
desirable range of pressures. 

38. The yaW dampener of claim 37 Wherein said selec 
tively adjusting comprises inserting at least one shim 
betWeen said channel member and said plate member. 

39. The yaW dampener of claim 37 further comprising 
said at least tWo friction elements having an inner portion 
attached to said generally rectangular shaft and an outer 
portion having said at least one interface surface frictionally 
engaging respective ones of said upper and loWer friction 
surfaces of said housing, said inner and outer portions 
having distinct material properties. 

40. The yaW dampener of claim 39 Wherein said inner 
portion has a selected coef?cient compression and said outer 
portion has a selected coef?cient of friction. 

41. The yaW dampener of claim 37 further comprising 
said at least one friction element having a certain coef?cient 
of compression, said certain coef?cient of compression 
chosen to further selectively adjust said predetermined 
amount of initial compression. 

42. The yaW dampener of claim 40 Wherein said coef? 
cient of compression of said inner portion is chosen to 
further selectively adjust said predetermined amount of 
initial compression. 

43. The yaW dampener of claim 37 further comprising 
said channel member having ?anges standing from each of 
said pair of sideWalls, said ?anges connected to said plate 
member and said selectively adjusting comprises inserting at 
least one shim betWeen said ?ange members and said plate 
member. 


