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(57) A snubber for disposition 
between two components for 
dampening relative motion 
therebetween and utilising a motion 
converter for transforming 
translational into rotary motion 
includes at least one rotary motion 
sensor adapted to sense such motion 
of component(s) of the snubber which 
are critical to proper snubber action, 

thereby providing indication of 
snubber operability. 

Such component may be the ball 
screw 1 or inertia wheel 2 of the 
snubber of Figure 1 or the verge 
wheels 8 or verge 9 of the snubber of 
Figure 5. 

The sensor may utilise a revolution 
counter 12, a magnetic position 
indicator 14, 15 or an acousticaI 
monitor. Electrical signals maybe 
provided for remote readout. 
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SPECIFICATION 
Improved snubber 

This invention relates to an improved snubber, 
which is a device used to prevent shock forces, 

5 especially seismic shock forces, from causing 
damaging motions in piping and related 
systems. Most snubbers function to arrest a shock 
of sufficient magnitude to cause damage while 
freely allowing lesser forces such as may arise 

10 from thermal expansion to move the pipe. 
A wide variety of snubbers are known to the art. 

The patents numbered U.S. 3,637,176 and U.S. 
3,809,186, both to Suozzo, are illustrative and are 
incorporated herein by reference. These patents 

15 disclose the use of scales attached to moving 
components of the snubber by reference to which 
scales the status of the snubber may be 
monitored. That is, whether the snubber has 
moved can be determined by time-separated 

20 observations of the scale. 
The piping and systems used in nuclear power 

plants are frequently provided with snubbers 
which must be routinely inspected and tested. 
These snubbers are often located in areas in which 

25 access is limited and inconvenient due to high 
radiation, atmospherical vacuum conditions, and 
other hazards. 

Snubbers used for restraining pipework during 
seismic or other shock loadings generally fall into 

30 two categories: hydraulic and mechanical. In 
recent years there has been a move away from the 
use of hydraulic snubbers in the nuclear industry. 
This is due to problems encountered with 
hydraulic snubbers leaking fluid and the fluid not 

35 being able to withstand the radiation environment. 
Mechanical snubbers that are available on the 

market are either of the acceleration sensitive type 
or the velocity sensitive type. Pacific Scientific Co. 
(PS) has an acceleration sensitive snubber on the 

40 market and Bergen-Paterson Pipe Support Corp. 
(BP) offers a velocity sensitive snubber. Since the 
use of these two snubbers is expected to be 
widespread in the nuclear industry to which the 
current invention is considered to be of immediate 

45 value, the embodiments of the invention will be 
described as applied to the above-named 
snubbers which will first be briefly described. 

PACIFIC SCIENTIFIC (PS) SNUBBER 
Pacific Scientific Co. offers a range of 

50 mechanical snubbers with load ratings in 
increments between 350 lbs. and 50,000 lbs. This 
snubber operates on the acceleration sensitive 
principle. The snubbing action will resrain the 
movement of the pipe at acceleration levels above 

55 0.02 g. The mechanism of the PS snubber as 
illustrated in Figure 1 consists of a ball screw 1, an 
inertia wheel 2 and a capstan brake 3. As the 
snubber telescopes, a ball nut 4 causes the ball 
screw 1 to rotate, this in turn rotates a torque 

60 transfer drum 5. The torque transfer drum 5 drives 
the inertia wheel 2 through a band brake which is 
in the form of a square section capstan spring 3 
wrapped loosely around a mandrel which is part of 

the fixed snubber casing. For motions below the 
65 acceleration level of 0.02 g the system rotates 

freely and allows a pipe fixed to one end of the 
snubber to move without resistance. The other 
end of the snubber is attached to a structural 
support system. Accelerations above the threshold 

70 level of 0.02 g will cause the system to try to 
accelerate the inertia mass 2 with a force that will 
cause the capstan spring 3 brake to tighten 
around the mandrel upon which it is wound. This 
will cause the snubber to lock momentarily and 

75 restrain the pipe from moving. The capstan brake 
3 will lock and release as the seismic forces 
oscillate in both directions at the frequency 
imparted to the snubber through the pipework by 
an earthquake. 

80 BERGEN-PATERSON (BP) SNUBBER 
These snubbers operate on the velocity 

sensitive principle. The snubber as illustrated in 
Figures 3 and 4 is a telescoping device containing 
a rack and pinion, a gear train and an escapement 

85 device. When the snubber telescopes, the toothed 
rack 6 causes the pinion 7 to rotate; the pinion in 
turn causes toothed verge wheels 8 to rotate. A 
verge 9, which is a form of pendulum, clicks in and 
out of teeth 10 on verge wheel 8 and limits the 

90 velocity to which the verge wheel 8 can rotate. 
The periodic frequency of the verge 9 which acts 
as a pendulum governs the velocity at which the 
snubber can move and thus controls the 
movement of the pipework under seismic 

95 accelerations. Verge 9 is double acting, so that it 
works in either direction and is mounted such that 
it will function either in the horizontol or vertical 
plane or at angles in between. 

The above-described and other conventional 
1 oo snubbers do not have position indicators which 

track the extent of the telescoping of the snubber. 
Those snubbers which do have position scales 
such as in the Suozzo patents referenced above, 
have motion scales, typically indicative of the 

105 linear motion of a component of the snubber 
comparable to the telescoping housing 11 in 
Figure 1. Linear motion of this housing or of any 
component exhibiting linear motion is not 
indicative of the operability of several critical 

110 components of the BP or snubbers which exhibit 
rotary motion and which components may be 
susceptible to failure. 

The scales of Suozzo are useful in the 
inspection of a snubber because motion of the 

115 snubber, as it may occur during a pipe thermal 
expansion, is proof that certain snubber 
components are operable. However, since the 
snubber often has components which are required 
to operate during a seismic event and which do 

120 not operate during the thermal expansion, 
observation of the scales of Suozzo is inadequate 
to eliminate many known failure modes such that 
more extensive inspections are still required. 

Consequently, it is the principal object of the 
125 present invention to provide a snubber having 

improved means of verifying the operability of 
additional snubber components such that 
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inspection frequencies may be safely reduced. 
With this object in view, the present invention 

resides in a snubber adapted to be disposed 
between and connected to two components for 

5 dampening relative motion therebetween, and a 
motion converter for transforming relative 
translational motion into rotary motion, 
characterized by at least one rotary motion sensor 

1 adapted to sense said rotary motion, and means 
10 for indication said rotary motion. 

The invention will become more readily 
apparent from the following description of a 
preferred embodiment thereof shown, by way of 
example only, in the accompanying drawings, 

15 wherein: 
Figure 1 is a schematic of a snubber 

commercially available from the Pacific Scientific 
Company which snubber is shown with a 
revolution counter. 

20 Figure 2 is a schematic of a snubber 
commercially available from the Pacific Scientific 
Company which snubber is shown with a 
magnetic monitor. 

Figure 3 is a schematic of a snubber by the 
25 Bergen-Paterson Company which snubber is 

shown with an acoustic monitor. 
Figure 4 is a schematic of a component of the 

Bergen-Paterson snubber. 
Figure 5 is a schematic of a Bergen-Paterson 

30 snubber with a magnetic monitor. 
The snubbers shown in Figures 1 and 5 each 

have a revolution counter 12 which is directly 
indicative ofthe rotary motion of a snubber 
component which is considered critical to proper 

35 snubber action. In Figure 1, revolution counter 12 
is attached to an extension of the ball screw 1. (If 
installed precisely as indicated in Figure 1, the 
means of attachment of the snubber to a pipe at 
end 13 must be modified to avoid interference 

40 with revolution counter 12.) In Figure 5, revolution 
counter 12 is attached to one of the verge wheels 
8. In both cases, reference to the revolution 
counter can be used to verify rotary motion of an 
important snubber component. 

45 Figure 2 illustrates the use of a magnetic 
position indicator to sense rotary motion of an 
internal snubber component. A magnet 14 is 
embedded in inertia wheel 2 such as to pass with 
close proximity to an electromagnetically sensitive 

50 coil 15 which is in electrical communication with 
an electronic pulse counter 16. Counter 16 adds a 
pulse with each revolution of inertia wheel 2 in a 
forward direction and subtracts a pulse with each 
revolution in the reverse direction thereby tracking 

55 snubber position and verifying inertial wheel 2 
rotary motion. 

Figure 5 shows a similar magnetic indicator 
used to verify that verge 9 is functional in the BP 
snubber. 

• 60 Figure 3 illustrates the use of an acoustical 
position indicator to track rotational motion ofthe 
verge 9 of the BP snubber. The sounds ofthe teeth 
10 clicking into contact with the verge 9 can be 
counted and accepted as indication that the 

65 mechanism to the verge 9 and the verge 9 itself is 

functional. 
The site ofthe readout of the acoustical 

position indicator of Figure 3 and the magnetic 
position indicator of Figures 2 and 5 may be local 

70 to the snubber or may be remote. These systems 
are easily adapted to remote readout due to the 
electrical nature of the monitor. The revolution 
counters of Figures 1 and 5 could also provide 
electrical signals for remote readout. 

75 The advantages of direct rotary motion sensors 
wil l be seen from the following example. Suppose 
the ball nut 4 in Figure 2 is inoperable such that 
the ball screw shaft 1 slides through housing 11 
without rotation. A linear position indicator 

80 installed on the housing 11 or indeed on any 
component exhibiting linear motion with pipe 
movement will fail to detect this defect but the 
magnetic position indicator in Figure 2 will do so. 
During a heatup ofthe subject pipe producing 

85 slow snubber telescoping, no inertial wheel 2 
movement will occur, such that electronic counter 
15 will register no change in counted pulses. This 
failure to count pulses indicates a snubber 
problem. 

90 Utilization of motion detectors sensitive directly 
to the rotary motion of vital snubber components 
could lead to reduced snubber inspection and 
testing requirements, potentially of great value to 
owners of such systems. 

95 While in the foregoing specification and in the 
drawings, general devices and applications have 
been described it should be understood that 
various changes may be made without departing 
from the true spirit and scope ofthe invention. For 

100 example, other or additional components of 
snubbers may have rotary motion sensors besides 
the verge, verge wheels, inertial wheel, and ball 
screw shown so equipped herein. Also, other 
snubber types may use such sensors besides the 

105 two commercial varieties used for illustration 
purposes in the disclosure. Therefore, the 
foregoing should be interpreted as illustrative 
rather than limiting. 

CLAIMS 
110 1 • A snubber adapted to be disposed between 

and connected to two components for dampening 
relative motion therebetween, and a motion 
converter for transforming relative translational 
motion into rotary motion, characterized by at 

115 least one rotary motion sensor adapted to sense 
said rotary motion, and means (12,16) for 
indicatioiri-said rotary motion. 

2. A snubber as claimed in claim 1, 
characterized in that said rotary motion sensor 

120 consists of a magnetic member mounted for 
rotation with said motion converter, an 
electromagnetic coil disposed adjacent the path of 
movement of said magnetic member and a pulse 
counter connected to said electromagnetic coil. 

125 3. A snubber as claimed in claim 1, 
characterized in that means are associated with 
said motion converter for generating a noise, said 
rotary motion sensor being an acoustical monitor. 
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4. A snubber as claimed in claim 1, 
characterized in that said rotary motion sensor is i 
revolution counter. 

5. A snubber as claimed in any one of claims 1 
5 to 4, characterized in that said rotary motion 

indicating means is a remote display device. 
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