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Correspondence AddreSSI A ?uidic dampening device having a housing containing a 
Thompson E- Fehr rotatably mounted Wiper that sealingly moves past the side 
Gqldenwest Corporate Center Walls, bottom, and peripheral Wall of the housing as Well as 

230 A a faceplate attached to the top of the housing. The housing 
ams venue contains a bypass channel that has a ?rst port in the ?rst side 

Wall of the chamber and a second port in the second side Wall 
of the chamber. A control shaft is rotatably mounted Within 

Ogden, UT 84403 (US) 

(21) Appl' NO': 09/748’555 the housing. The control shaft has indentations of varying 
(22) Filed: Dec 27’ 2000 siZes formed at distinct points around the shaft With areas 

having no indentation between each consecutive pair of 
Related US Application Data indentations and is so located in the housing that either no 

indentation or only one indentation lies Within the bypass 
(63) Non_provisional of provisional application NO_ channel at a given time. When no indentation has been 

60/173,368, ?led on Dec' 28, 1999_ rotated into the bypass channel, the control shaft completely 
blocks the bypass channel. Optionally, channels exist in the 

Publication Classi?cation bottom of the faceplate or in the portion of the housing 
Which forms the bottom of the chamber. These channels 

(51) Int. Cl.7 ...................................................... .. F16F 9/00 create areas Where no dampening occurs. 
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Figure 1 
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Figure 2 
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Figure 3 
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FLUIDIC DAMPENING DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a device that uses a ?uid 
to dampen a force that tends to move the plane of rotation 
of a steerable Wheel or Wheels of a vehicle having a shaft 
used to steer such Wheel or Wheels aWay from being gen 
erally parallel to the frame of such vehicle. It also relates to 
any steering device, such as a ski of a snoWmobile or the 
exhaust jet of a personal Watercraft, that uses a shaft or the 
like in the steering process. 

[0003] 2. Description of the Related Art 

[0004] US. Pat. No. 4,773,514 for a Hydraulic Damping 
Device is quite similar to the present invention. 

[0005] A Wing 23 is rotatably mounted Within a holloW 
chamber 11 of a casing 6. Either the Wing 23 or the casing 
6 is rigidly attached to a portion of a motorcycle that rotates 
With the fork that holds the front Wheel of a motorcycle. The 
other of these tWo elements, i.e., either the casing 6 or the 
Wing 23 is rigidly connected to the frame of the motorcycle. 
Therefore, Whenever the front Wheel of the motorcycle is 
turned to the left or right, there Will be relative motion 
betWeen the Wing 23 and the casing 6. 

[0006] The chamber 11 is sealed to prevent the leakage of 
a ?uid and is ?lled With hydraulic ?uid. The Wing 23 is 
“dimensioned to ?t sealingly to the bottom part 12, the cover 
13 and the inside of the peripheral Wall 10c” so that 
hydraulic ?uid cannot pass around the Wing 23. Movement 
of the Wing 23 is, consequently, impeded by the hydraulic 
?uid, thereby dampening the turning left and right of the 
front Wheel. 

[0007] The degree of dampening is controlled With a 
channel 24 in the cover 13 for the casing 6. The channel 24 
has ports near the sides 10a, 10b of the chamber 11 Which 
permit hydraulic ?uid to ?oW around the Wing 23. The 
effective cross-sectional area of channel 24 is controlled by 
a screW 27 that by being turned is inserted farther into 
channel 24. The farther screW 27 is inserted into channel 24, 
the smaller is the effective area of channel 24 and the greater 
is the impedance to the ?oW of hydraulic ?uid and, therefore, 
the dampening. 

[0008] As the knob 29 Which turns the screW 27 is moved 
radially, a spring-loaded ball 33 ?ts into a number of 
circumferentially distributed bores 32 having a smaller 
diameter than the ball 33 to “facilitate proper setting” of the 
screW 27. Still, it is dif?cult precisely to determine the 
degree to Which the screW 27 has intruded Within the channel 
24 and, therefore, the degree of dampening that Will be 
achieved. 

[0009] Moreover, a someWhat complex system employing 
tWo valve balls 34, 35 and a pressure spring 42 Which 
maintains the balls 34, 35 in their open positions until the 
?oW of hydraulic ?uid, caused by a rapid turning of the front 
Wheel, forces one or the other of the balls 34, 35, depending 
upon the direction of the turn, closed. Unfortunately, con 
taminants, such as those created through the Wear of parts in 
the Hydraulic Damping Device, can cause such a valving 
system to stick. 
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[0010] Additionally, bypass channels 25 and 26 eliminate 
dampening near the center of chamber 11 by alloWing 
hydraulic ?uid to ?oW from the center to the sides of 
chamber 11. The extent of the central area Where dampening 
has been eliminated is determined by rotating a sleeve to 
align one of several different openings 56a, b, c, d and 57a, 
b, c, a' With one of several different connecting ports 47a, b, 
c, d and 48a, b, c, d. 

[0011] Having all ports for the bypass channels in the 
cover 13, hoWever creates the possibility that When the Wing 
23 is near either side 10a or side 10b, the Wing Will either 
be farther toWard such side 10a or 10b than is any port or 
Will be under the port closest to such side 10a or 10b. 
Because the Wing 23 is “dimensioned to ?t sealingly to the 
bottom part 12, the cover 13 and the inside of the peripheral 
Wall 10c” so that hydraulic ?uid cannot pass around the Wing 
23, either of these possible situations Will preclude hydraulic 
?uid from being transferred to the side of the Wing 23 that 
is toWard the nearer side 10a, 10b and thereby impede the 
proper functioning of the Wing 23. 

[0012] The angular siZe of chamber 11 is not speci?ed. 
From FIG. 2, hoWever, it appears to be substantially less 
than 180 degrees. 

[0013] Ours can move through a full 180 degrees. 

SUMMARY OF THE INVENTION 

[0014] The basic features of the present Fluidic Dampen 
ing Device are similar to those of US. Pat. No. 4,773,514, 
i.e., a housing contains a generally sector-shaped chamber 
having a ?rst side Wall, a second side Wall, a peripheral Wall, 
a bottom, and a rotatably mounted Wiper. A faceplate is 
sealingly mounted to the top of the housing. And the Wiper 
has dimensions such that it sealingly moves past the face 
plate, the bottom of the housing, and the periphal Wall of the 
housing. 

[0015] There is, hoWever, only a single bypass channel; 
and it is contained Within the housing, rather than in the 
faceplate. Moreover, the bypass channel is kept as simple as 
possible by containing no valving. This eliminates the 
possibility of a contaminant causing such a valve to stick. 

[0016] The bypass channel has a ?rst port in the ?rst side 
Wall, preferably near the peripheral Wall, and a second port 
in the second side Wall, preferably near the peripheral Wall. 
Near the ?rst port, the ?rst side Wall may contain an 
extension that is made simply to accommodate the tool that 
create the chamber in the housing if this is done by grinding 
or drilling; similarly, near the second port, the second side 
Wall may contain an extension that is made simply to 
accommodate the tool that create the chamber in the housing 
if this is done by grinding or drilling. 

[0017] Having the ports in the side Walls eliminates the 
possibility that the Wiper can be so close to a side Wall that 
no ?uid can be transferred to the side of the Wiper that is 
nearer to that side Wall. 

[0018] And the amount of dampening is controlled by 
having indentations of varying siZes formed at distinct 
points around a control shaft situated so that either no 
indentation or only one indentation lies Within the bypass 
channel at a given time. Moreover, each indentation in the 
shaft is aligned With a detente in the bottom side of a knob 
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attached to the top of the shaft. A spring is placed in a 
vertical corridor in the housing, Which vertical corridor is 
closed at the bottom. Aball is placed atop the spring so that 
it presses against the bottom of the knob. The siZe of each 
detente is sufficiently large that the ball entering a detente is 
very perceptible to one turning the knob. Also, a unique 
visual indicator, preferably a numeral, is placed above each 
detente. Therefore, a user knoWs precisely the siZe of the 
indentation that is in the bypass channel and, therefore, the 
degree of dampening that Will occur. 

[0019] If the knob is stopped betWeen detentes, no inden 
tation Will be Within the bypass channel, i.e., the bypass 
channel Will be completely closed so that dampening is at a 
maximum. 

[0020] Grooves are placed in the bottom of the faceplate 
at desired locations to select areas Where there Will be no 
dampening because a viscous ?uid, preferably hydraulic 
?uid, that Will be placed in the chamber can ?oW above the 
Wiper as the Wiper turns. This is much simpler than the 
bypass channels of US. Pat. No. 4,773,514 and, conse 
quently, less prone to being clogged by contaminants. 

[0021] The location of such grooves is selected at the time 
of manufacture and is, preferably, symmetrical about the 
center of the chamber and extends to each side Wall of the 
chamber, leaving an area in the center of the chamber Where 
dampening Will occur. 

[0022] Finally, the sector of the chamber in the Hydraulic 
Damping Device of US. Pat. No. 4,773,514 covers only 
approximately ninety degrees, Whereas the sector of the 
chamber in the present Fluidic Dampening Device is much 
larger, preferably approximately one hundred tWenty 
degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a cutaWay vieW of the housing for the 
Fluidic Dampening Device. 

[0024] FIG. 2 shoWs the shaft. 

[0025] FIG. 3 is a cutaWay vieW of the shaft shoWing the 
indentations. 

[0026] FIG. 4 illustrates the arm. 

[0027] FIG. 5 portrays another vieW of the arm. 

[0028] FIG. 6 portrays the bottom of the faceplate. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0029] The Fluidic Dampening Device comprises a hous 
ing 1 having a generally sector-shaped chamber 2 With a ?rst 
side Wall 3, a second side Wall 4, a peripheral Wall 5, a 
bottom 6, and a rotatably mounted Wiper 7. A faceplate 8 is 
sealingly mounted to the top of the housing 1. And, as 
discussed above, the Wiper 7 has dimensions such that it 
sealingly moves past the faceplate 8, the housing 1 at the 
bottom 6 of the chamber 2, and the peripheral Wall 5 of the 
housing 1. 

[0030] The housing 1 contains a bypass channel 9 having 
a ?rst port 10 in the ?rst side Wall 3, preferably near the 
peripheral Wall 5, and a second port 11 in the second side 
Wall 4, preferably near the peripheral 5. 
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[0031] A control shaft 12 has indentations 13 of varying 
siZes formed at distinct points around the shaft 12 With areas 
having no indentation 13 betWeen each consecutive pair of 
indentations 13 and, as mentioned above, is so located in the 
housing 1 that either no indentation or only one indentation 
13 lies Within the bypass channel 9 at a given time. Of 
course, the control shaft 12 is rotatably mounted in the 
housing 1 and completely blocks the bypass channel 9 When 
no indentation 13 has been rotated into the bypass channel 
9. 

[0032] A knob 14 is attached near the top 15 of the shaft 
12. In the bottom 16 of the knob 14 are detentes 17. Each 
indentation 13 in the shaft 12 is aligned With a detente 17. 
Moreover, the housing 1 contains a vertical corridor 18 
Which is closed at the bottom 19. A spring 20 is placed in the 
vertical corridor 18 so that it rests on the bottom 19. Aball 
21 is located atop the spring 20 in such a position that it 
presses against the bottom 16 of the knob 14 and Will enter 
the various detentes 17 as the knob 14 is rotated. The siZe of 
each detente 17 is suf?ciently large that the ball 21 entering 
a detente 17 is very perceptible to one turning the knob 14. 
Additionally, a unique visual indicator 22, preferably a 
numeral, is placed above each detente 17. 

[0033] The bottom 23 of the faceplate 8 contains grooves 
24 so that the viscous ?uid, preferably hydraulic ?uid, Which 
is placed in the chamber 2 can ?oW above the Wiper 7 as the 
Wiper 7 is rotated. Optionally, the portion of the housing 1 
Which forms the bottom 6 of the chamber 2 could contain the 
grooves 24. Preferably, there are tWo grooves 24; and such 
grooves 24 are preferably located symmetrically about the 
center 25 of the chamber 2. The grooves 24 preferably 
extend to each side Wall 3, 4 of the chamber 2, leaving an 
area in the center 25 of the chamber 2 Where dampening Will 
occur. 

[0034] The sector of the chamber 2 preferably covers one 
hundred tWenty degrees. 

[0035] The end of the Wiper 7 about Which the Wiper 7 
rotates is cylindrically shape and extends above and beloW 
the Wiper blade 26. A depression 27 in the bottom 23 of the 
faceplate 8 contains the top 28 of the cylindrical portion 29; 
and the bottom 30 of the cylindrical portion 31 extends 
through an aperture 32 in the housing 1 at the bottom 6 of 
the chamber 2. 

[0036] An arm 33 having a ?rst end 34 is rigidly attached 
near such ?rst end 34 to the cylindrical portion 29 near the 
bottom 30 of the cylindrical portion 29. 

[0037] Preferably, the second end 35 of the arm 34 is 
rigidly attached to the frame of a vehicle on Which the 
Fluidic Dampening Device is to be used; and the housing is 
rigidly connected to a portion of the vehicle that rotates 
When the steering device, such as a front Wheel or Wheels, 
is turned to steer the vehicle. Alternatively, hoWever, the 
second end 35 of the arm 34 is rigidly connected to a portion 
of the vehicle; and the housing 1 is rigidly attached to a 
portion of the vehicle that rotates When the steering device 
is turned to steer the vehicle. 

[0038] To prevent ?uid from leaking from the chamber 2 
a seal 36, preferably an O-ring, ?ts into a groove 37 located 
betWeen the indentations 13 and the knob 14, another O-ring 
?ts into a channel 37 adjacent to an aperture 38 in the 
housing 1 through Which the bottom 39 of the shaft 12 
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extends. Akeeper ring groove 40 near the bottom 39 of the 
shaft 12 holds the shaft 12 in the housing 1. Also, a seal 36 
is located in a channel 41 in the housing 1 so that such seal 
36 is betWeen the housing 1 and the faceplate 8. Finally, 
seals 36 are located in the depression 27 that ?ts around the 
cylindrical portion 29 of the Wiper 7, in a channel 42 of the 
housing 1 around the aperture 32 through Which the bottom 
30 of the cylindrical portion 31 of the Wiper 7 extends, and 
around the cylindrical portion 31 near bottom 30 and outside 
but near the housing 1. 

[0039] The ?uid may be inserted through apertures 43 in 
the faceplate 8. 

We claim: 
1. A ?uidic dampening device, Which comprises: 

a housing having a generally sector-shaped chamber With 
a ?rst side Wall, a second side Wall, a peripheral Wall, 
and a bottom, said housing also containing a bypass 
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channel having a ?rst port in the ?rst side Wall and a 
second port in the second side Wall; 

a control shaft, said control shaft having indentations of 
varying siZes formed at distinct points arount the shaft 
With areas having no indentation betWeen each con 
secutive pair of indentations, rotatably mounted in said 
housing so that either no indentation or only one 
indentation lies Within the bypass channel at a given 
time; 

a faceplate sealingly mounted to the top of said housing; 
and 

a Wiper rotatably mounted Within said housing and having 
dimensions such that said Wiper sealingly moves past 
said faceplate, said housing at the bottom of the cham 
ber, and the peripheral Wall. 

* * * * * 


