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VALVE TESTER SUSPENSION ASSEMBLY

tion that Will be described hereinafter and Which Will form the

REFERENCE TO RELATED APPLICATION

subject matter of the claims appended hereto.
The objects of the invention, along With the various fea
tures of novelty Which characterize the invention, are pointed

This application is a continuation of application Ser. No.

out With particularity in the claims annexed to and forming a
part of this disclosure.

10/351,636, ?led Jan. 24, 2003, pending.
BACKGROUND OF THE INVENTION

BRIEF DESCRIPTION OF THE DRAWINGS

The invention Will be better understood and objects other

1. Field of the Invention
The present invention relates to suspension assemblies and

than those set forth above Will become apparent When con

more particularly pertains to a neW valve tester suspension

sideration is given to the folloWing detailed description

assembly for allowing one person to perform the tasks nec
essary to test the underground valves.
2. Description of the Prior Art
The use of suspension assemblies is knoWn in the prior art.
US. Pat. No. 6,155,359 describes a vehicle mounted post

thereof. Such description makes reference to the annexed

hole digger. Another type of suspension assemblies is US.

invention.
FIG. 3 is a perspective vieW of the present invention in an
extended in use position.
FIG. 4 is a side vieW of the present invention in an extended
position resting on a ground surface.
FIG. 5 is a perspective vieW of the rotating device of the

Pat. No. 4,869,002 and US. Pat. No. 5,540,006 each disclose
a hydraulically operated digging arm attached to a vehicle.
US. Pat. No. 4,883,249 discloses a counterbalancing mecha

draWings Wherein:
FIG. 1 is a perspective vieW of a neW valve tester suspen

sion assembly according to the present invention.
FIG. 2 is a side vieW of an embodiment of the present

20

nism for a constant force or load. US. Pat. No. 5,560,130
discloses a trenching apparatus pivotally mounted to a tractor.

present invention.

US. Pat. No. 5,746,404 discloses a Wire and pulley internal

spring counterbalancing mechanism. US. Pat. No. 5,876,005

25

FIG. 6 is a side vieW of the rotating device of the present
invention.
FIG. 7 is a perspective vieW of a proximal portion of the
articulated arm of the present invention.
FIG. 8 is a perspective vieW of a locking means of the

30

present invention.

discloses an articulated arm for supporting a camera from the

cargo rack of an all-terrain vehicle. US. Pat. No. 4,463,858
discloses a reversible portable hoist lacking means for verti
cally aligning the hook of the device With a desired point on a

supporting surface Without moving the vehicle. US. Pat. No.
5,809,779 discloses an auxiliary hydraulic poWer unit of the
type that Would be used in association With the present inven

FIG. 9 is a perspective vieW of a medial portion of the
articulated arm of the present invention.
FIG. 10 is a perspective bottom vieW of an embodiment of
the invention.

tion.

While these devices ful?ll their respective, particular
objectives and requirements, the need remains for a device
that can assist in supporting the Weight of a rotating assembly
used to test underground valves.

35

FIG. 11 is a perspective vieW of an alternate locking means
for the articulated arm assembly.
FIG. 12 is a side vieW of the present invention in a retracted

position.
SUMMARY OF THE INVENTION
40

The present invention meets the needs presented above by

DESCRIPTION OF THE PREFERRED
EMBODIMENT

providing an articulated arm attached to a mobile base such as

a vehicle. The articulated arm is biased such that the biasing

With reference noW to the draWings, and in particular to
FIGS. 1 through 12 thereof, a neW valve tester suspension

assists in supporting the Weight of a rotating assembly posi
tioned at a distal end of the articulated arm. The articulated

45

arm is pivoted to permit positioning of the rotating device in
a horiZontal orientation at a desired position Within a three

numeral 10 Will be described.
As best illustrated in FIGS. 1 through 12, the valve tester

dimensional space adjacent to the base to Which the articu
lated arm is attached.

Still yet another object of the present invention is to provide

assembly embodying the principles and concepts of the
present invention and generally designated by the reference
suspension assembly 10 generally comprises an articulated

50

arm assembly 20 designed for coupling to a vehicle 2. A

a neW valve tester suspension assembly that converts a mul

hydraulically poWered rotating assembly 30 is pivotally

tiple person job to a job that can be done by a single Worker.
Even still another object of the present invention is to
provide a neW valve tester suspension assembly that increases

bly 30 is positionable in a substantially horizontal orientation

the ef?ciency of testing underground valves by making it

coupled to the arm assembly 20 such that the rotating assem

55

unnecessary to precisely position a vehicle holding the
required rotational device used in the testing.
Yet another object of the present invention is to provide a
neW valve tester suspension assembly that not only converts a
tWo person job into a one person job, but reduces the physical

60

requirements for the one person, thus reducing the potential

and in order that the present contribution to the art may be
better appreciated. There are additional features of the inven

operationally couplable to the rotating assembly 30 for rotat
ing the shaft 12. Typically, the shaft has a receiving portion
having a geometric cross-sectional shape for receiving a pro
trusion 32 rotated by the rotating assembly 30. An adapter 28
is attachable to the protrusion 32 to permit exercising of ?re
hydrant valves. Alternately, the protrusion may include a

geometric cross-sectional receiver portion for engaging ?re

for injury or accidents.
There has thus been outlined, rather broadly, the more
important features of the invention in order that the detailed

description thereof that folloWs may be better understood,

at a selectable position in a three dimensional space adjacent
the vehicle 2. A shaft 12 is provided having a ?rst end 13

hydrant valves and the shaft may be shaped to engage the

receiver portion of the protrusion.
65

The arm assembly includes a ?rst arm portion 22 designed
for coupling to the vehicle 2 by means such as a hitch on the

vehicle. For the purposes of this application, the term vehicle
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is speci?cally intended to include any device or structure for

to the rotating assembly for adjusting the amount of torque

transporting persons or things thereby including direct con

applied by the rotating assembly 30 to prevent overstressing

nection to a trailer supporting a hydraulic poWer source. The
arm assembly further includes a second arm portion 24 piv

of the valve assembly being exercised.

otally and rotatably coupled to a distal end 23 of the ?rst arm
portion 22. The arm assembly 20 includes a third arm portion
26 pivotally coupled to a distal portion 25 of the second arm

A ?rst locking means 70 is provided for locking the second
arm portion 24 from rotating relative to the ?rst arm portion
22. A second locking means 76 is provided for locking the
second arm portion 24 from pivoting relative to the ?rst arm

portion 24.

portion 22.

In an embodiment, a ?rst biasing assembly 40 is coupled
betWeen the ?rst arm portion 22 and the second arm portion
24. A second biasing assembly 42 is coupled betWeen the

The ?rst locking means 70 is a pin 72 insertable through the
?rst arm portion 22 and the connection portion 16 in spaced
relationship to a rotational pivot point 21 of the connection

second arm portion 24 and the third arm portion 26. A third

portion 16. Thus, the connection portion 16 is held in position

biasing assembly 44 is coupled betWeen the third arm portion
26 and the rotating assembly 30.
To achieve the pivotal and rotatable coupling betWeen the

by pin 72.
The second locking means 76 includes a pair of aligned
holed ?anges 74 in the connection portion 16 of the ?rst arm
portion 22. The second arm portion 24 includes a locking
aperture 17 alignable With holes 18 in the ?anges 74. A

?rst and second arm portions, the ?rst arm portion has a

pivoting connection portion 16. The second arm portion is
pivotally coupled to the connection portion 16. Connection
portion 16 further includes an extension portion 79 that

locking pin 19 is insertable through the aligned holes 18 and

extends back adjacent to a main portion 15 of ?rst arm portion
22 When the main portion 15 and the connection portion 16
are positioned in alignment With each other. Biasing means 40
is coupled to the extension portion 79 such that biasing means
40 pivots With second arm portion 24 When connection por

20

tion 16 pivots.

25

Hydraulic supply line assemblies 50 are coupled to the arm

the arm assembly during relatively short trips betWeen valve
sites or in combination With the locking pin 19 and aligned

assembly 20 for providing hydraulic poWer to the rotating
assembly 30. Each hydraulic line assembly includes a ?rst
?xed portion 52 coupled to the second arm portion 24. Each
hydraulic line assembly 50 further includes a second ?xed
portion 54 coupled to the third arm portion 26. Each hydraulic

holes 18 for maximum stability as desired. The invention may
include either one of the above described locking structures or
30

line assembly 50 includes a ?exible portion 56 coupling the
?rst ?xed portion 52 to the second ?xed portion 54. A pro
tective covering 69 is coupled to the ?exible portion 56 of

each hydraulic line assembly 50. Each second ?xed portion

35

54 is operationally coupled to a respective one of an input and
an output on the rotating assembly such that each of the
hydraulic line assemblies forms either an inlet line or an outlet
line. The connectors, as shoWn in FIG. 7, are differentiated to
insure the inlet line and the outlet line are not reversed When

connecting the invention to an auxiliary hydraulic poWer unit.
In the biased embodiment, the ?rst biasing assembly 40 is
a pair of ?rst biasing assembly spring members 41 and the
second biasing assembly 42 is a pair of second biasing assem
bly spring members 43. Each of the second pair of second
biasing assembly spring members 43 is coupled betWeen a

40

45

50

single third biasing assembly spring member 45.

assembly 30. The handles 58 are being arranged to form tWo
opposing handle pairs 59. The handle pairs 59 are substan
tially aligned With respect to each other.
In an embodiment, the rotating assembly 30 is coupled to
the articulated arm assembly such that the rotating assembly
is pivotable around a horiZontal axis to permit positioning of
the rotating assembly 30 in a desired position to engage
valves that are not in perfect horiZontal alignment such that
the shaft is in a non-vertical position When engaged to the

valve. The coupling of the rotating assembly 30 is achieved by
having a post 35 extend from the rotating portion. A rotating
assembly connection member 33 includes a bearing portion

the rotating assembly around the horiZontal axis.
55

spring member.

In use, the articulated arm assembly is coupled to a vehicle
using a conventional hitch mounted anyWhere on the vehicle
including the front or back. The vehicle can be driven to a

A hydraulic control mechanism 68 is coupled to the rotat

ing assembly 30 for facilitating user operation of the rotating
assembly 30. Corresponding to the currently used practice for

the articulated arm assembly 20 and the vehicle 2 for spacing
the second arm portion 24 from the vehicle 2 to permit free
movement of the second arm portion 24 When a tailgate of the
vehicle is in an open position.
A plurality of handles 58 are coupled to the rotating assem

36 secured to the post 35 and a pair of limiting bars 37 that
extend out from the rotating assembly connection member 33
to contact the rotating assembly to limit the pivoting range of

second arm portion 24. The third biasing assembly 44 is a

To enhance the safety of the biased embodiment in the
event of catastrophic failure of a spring member, each spring
member of the ?rst, second and third biasing assemblies has
a respective elastic core member 66 extending through the

both in combination as each provides unique advantages.
Optionally, an extension member 14 is couplable betWeen

bly 30 for facilitating grasping and movement of the rotating

distal end 60 of an extension portion 62 of the second arm
portion 24 and a medial portion 64 of the third arm portion 26.
Extension portion 62 may be a separate piece attached to
second arm portion 24 or may be an integral extension of

aperture 17 Whereby the second arm 24 is prevented from
pivoting relative to the connection portion 16 of the ?rst arm
portion 22. Additionally, in an embodiment, the second lock
ing means 76 may be a locking bar 27 extending from the
second arm portion 24 for engaging a latch member 28 ?xedly
coupled to the ?rst arm portion 22 as shoWn in FIG. 11. The
locking bar and latch member may be used alone for securing

position adjacent an access port in the road that gives access
to an underground valve. The invention permits positioning of
60

the vehicle anyWhere Within a range of the access port so that

the vehicle does not have to be moved to precisely align the

testing underground valves, a counter 38 is coupled to a

display ?ange 77 of the rotating assembly 30 for counting

rotating device With the access port. Typically, the valve being

rotations of the shaft 12. Additionally, a torque indicator

tested is positioned a distance beneath the road, often 4 to six

gauge 78 is operationally coupled to the rotating assembly to
indicate torque on the rotating assembly. This provides a neW
method of testing alternative to counting rotations of the

shaft. A torque adjustment means 75 is operationally coupled

feet. A shaft, Which may have an adjustable length either by
65

being telescopic or having a one or more extension pieces, is
engaged to the valve. The articulated arm is unlocked to

permit free movement of the arm by a single person. The

US 7,455,124 B1
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rotating device, typically a heavy hydraulically powered

second arm is movable aWay from toWard the ?rst arm
such that When the ?rst arm of the articulated arm assem

device, is then grasped and may be positioned by a single

bly is connected to the support, the the second arm of the
articulated arm assembly is movable aWay from and

person.

When the biasing assemblies are used the Weight of the

rotating device is partially supported by the biasing in the

toWard the support;

articulated arm. Adjustments to the amount of support can be

a frame mounted on a second end of the second arm of the

achieved through the use of multiple interchangeable springs

articulated arm assembly such that the frame is movable

or other knoWn methods of varying the resistance of a biasing
member.
The pivoting of the articulated arm permits movement of
the rotating device Within a three dimensional space While

toWard and aWay from the support When the arm assem

bly is mounted on the support;
a valve testing assembly coupled to the frame, the valve
testing assembly comprising a valve tester having

holding the rotating device in the necessary substantially
horizontal orientation. Additional pivoting of the rotating
device is provided to facilitate attachment of the rotating

a motor,

a connector structure mounted on the motor for rotation by

the motor, the connector being con?gured to connect to

device to shafts When the shaft is slightly off vertical orien
tation as may happen When the valve is in a slightly tilted

a valve to move the valve betWeen open and closed

conditions, and

position. The rotating device can be positioned immediately

a motor control Which controls the motor,
Wherein the frame and the motor are pivotable about a ?rst

over the shaft and then loWered to engage the shaft. The

rotating device remains in engagement With the shaft by the
residual Weight of the rotating device not supported by the

20

on the support.

articulated arm or the user. The user may also push doWn

2. The valve testing assembly of claim 1 Wherein the articu

Wardly on the rotating device during use if desired or other
Wise deemed necessary.

lated arm assembly has an axis extending through the ?rst arm
and the second arm of the articulated arm assembly, and

Typically, the testing is done by loosening and re-tighten
ing a number of rotations. In an embodiment, a counter is used
to count the number of rotations to facilitate the current test

substantially horizontal axis With respect to the articu
lated arm assembly When the arm assembly is mounted

25

Wherein the substantially horizontal axis about Which the
frame is pivotable With respect to the arm assembly is oriented

ing methods. Altemately, torque measurement style testing is

substantially perpendicular to the axis extending through the

noW facilitated by the present invention if the invention is

?rst and second arms of the arm assembly.

equipped for measuring or responding to pre-determined
torque conditions during rotation. Upon completion of the
testing, the rotating device is disengaged from the shaft and

3. The valve testing assembly of claim 1 Wherein the frame

the articulated arm returned to a storage or retracted position

and the motor are further pivotable With respect to the articu
lated arm assembly about a second substantially horizontal
axis When the arm assembly is mounted on the support, the

and then locked into place to permit safe movement of the
vehicle to the next testing place. This neW method provides a

tially perpendicular to the ?rst substantially perpendicular

signi?cant increase in ef?ciency alloWing many more valves

30

second substantially horizontal axis being oriented substan
35

to be tested in a given amount of time.

axis.
4. The valve testing assembly of claim 1 Wherein the frame

Through use of the adapter described above or through

is pivotally mounted on the second arm of the articulated arm

integral shaping of the protrusion of the rotating device, the

assembly, and a biasing element connected to the frame and
the second arm is con?gured to bias pivot movement of the

rotating device may also be engaged to ?re hydrant valves as
desired.
With respect to the above description then, it is to be
realized that the optimum dimensional relationships for the
parts of the invention, to include variations in size, materials,

40

5. The valve testing assembly of claim 1 Wherein the frame
is pivotally mounted on the second arm of the articulated arm

assembly, and a second biasing element connected to the ?rst
arm and the second arm is con?gured to bias pivot movement

shape, form, function and manner of operation, assembly and
use, are deemed readily apparent and obvious to one skilled in

45

arm and the second arm are pivotable With respect to each

be encompassed by the present invention. Further, unless

other about a substantially horizontal axis When the articu
lated arm assembly is mounted on the support.

particular features are mutually exclusive, all of the various
50

by the invention.
Therefore, the foregoing is considered as illustrative only
55

construction and operation shoWn and described, and accord
ingly, all suitable modi?cations and equivalents may be
resorted to, falling Within the scope of the invention.
60

an articulated arm assembly con?gured to mount on a

support in a manner permitting pivoting of the articu
lated arm assembly about a substantially vertical axis
With respect to the support, the articulated arm assembly
having a ?rst arm and a second arm, the second arm of 65

the articulated arm assembly is pivotally connected to
the ?rst arm at a ?rst end of the second arm and the

substantially perpendicular to the axis extending through the
?rst and second arms of the arm assembly;
Wherein the frame and the motor are further pivotable With
respect to the articulated arm assembly about a second

1 claim:

1. A valve testing assembly comprising:

7. The valve testing assembly of claim 1 Wherein the articu
lated arm assembly has an axis extending through the ?rst arm
and the second arm of the articulated arm assembly, and
Wherein the substantially horizontal axis about Which the
frame is pivotable With respect to the arm assembly is oriented

of the principles of the invention. Further, since numerous
modi?cations and changes Will readily occur to those skilled
in the art, it is not desired to limit the invention to the exact

of the second arm With respect to the ?rst arm.

6. The valve testing assembly of claim 1 Wherein the ?rst

the art, and all equivalent relationships to those illustrated in
the draWings and described in the speci?cation are intended to
combinations of the features are intended to be encompassed

frame With respect to the second arm.

substantially horizontal axis When the arm assembly is
mounted on the support, the second substantially hori

zontal axis being oriented substantially perpendicular to

the ?rst substantially perpendicular axis;
Wherein the frame is pivotally mounted on the second arm
of the articulated arm assembly, and a biasing element
connected to the frame and the second arm is con?gured
to bias pivot movement of the frame With respect to the
second arm;

US 7,455,124 B1
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lated arm assembly about a second substantially horizontal
axis When the arm assembly is mounted on the mobile base,

wherein the frame is pivotally mounted on the second arm
of the articulated arm assembly, and a second biasing
element connected to the ?rst arm and the second arm is
con?gured to bias pivot movement of the second arm
With respect to the ?rst arm;
Wherein the ?rst arm and the second arm are pivotable With
respect to each other about a substantially horizontal
axis When the articulated arm assembly is mounted on

the second substantially horizontal axis being oriented sub

stantially perpendicular to the ?rst substantially perpendicu
lar axis.
11. The valve testing system of claim 8 Wherein the frame
is pivotally mounted on the second arm of the articulated arm

assembly, and a biasing element connected to the frame and
the second arm is con?gured to bias pivot movement of the
frame With respect to the second segment.
12. The valve testing system of claim 8 Wherein the frame

the support.
8. A valve testing system comprising:
a mobile base With Wheels;

is pivotally mounted on the second arm of the articulated arm

an articulated arm assembly mounted on the mobile base in
a manner permitting pivoting of the articulated arm

assembly, and a second biasing element connected to the ?rst
arm and the second arm is con?gured to bias pivot movement

assembly about a substantially vertical axis With respect
to the mobile base, the articulated arm assembly having

of the second arm With respect to the ?rst arm.

a ?rst arm and a second arm, the second arm of the

13. The valve testing system of claim 8 Wherein the ?rst

articulated arm assembly is pivotally connected to the

arm and the second arm are pivotable With respect to each

?rst arm at a ?rst end and the second arm is movable

other about a substantially horizontal axis When the articu
lated arm assembly is mounted on the mobile base.
14. The valve testing system of claim 8 Wherein the articu
lated arm assembly has an axis extending through the ?rst arm
and the second arm of the articulated arm assembly, and
Wherein the substantially horizontal axis about Which the
frame is pivotable With respect to the arm assembly is oriented

aWay from and toWard the ?rst arm such that When the
?rst arm of the articulated arm assembly is connected to
the mobile base, the second arm of the articulated arm

20

assembly is movable aWay from and toWard the mobile

base;
a frame mounted on a second end of the second arm of the

articulated arm assembly toWard the second arm of the

25

articulated arm assembly for permitting movement of
the frame toWard and aWay from the mobile base;
a valve testing assembly coupled to the frame, the valve

testing assembly comprising a valve tester having
a motor,

30

the motor, the connector being con?gured to connect to
a valve to move the valve betWeen open and closed

conditions, and
35

Wherein the valve testing assembly and the frame are piv
otable about a substantially horizontal axis With respect
to the articulated arm assembly When the arm assembly
is mounted on the mobile base.

9. The valve testing system of claim 8 Wherein the articu
lated arm assembly has an axis extending through the ?rst arm
and the second arm of the articulated arm assembly, and
Wherein the substantially horizontal axis about Which the
frame is pivotable With respect to the arm assembly is oriented

40

substantially perpendicular to the axis extending through the

45

?rst and second ends of the arm assembly.
10. The valve testing system of claim 8 Wherein the frame
and the motor are further pivotable With respect to the articu

substantially horizontal axis When the arm assembly is
mounted on the mobile base, the second substantially

horizontal axis being oriented substantially perpendicu
lar to the ?rst substantially perpendicular axis;

a connector structure mounted on the motor for rotation by

a motor control Which controls the motor, and

substantially perpendicular to the axis extending through the
?rst and second arms of the arm assembly;
Wherein the frame and the motor are further pivotable With
respect to the articulated arm assembly about a second

Wherein the frame is pivotally mounted on the second arm
of the articulated arm assembly, and a biasing element
connected to the frame and the second arm is con?gured
to bias pivot movement of the frame With respect to the
second arm;
Wherein the frame is pivotally mounted on the second arm
of the articulated arm assembly, and a second biasing
element connected to the ?rst arm and the second arm is
con?gured to bias pivot movement of the second arm
With respect to the ?rst arm;
Wherein the ?rst arm and the second arm are pivotable With
respect to each other about a substantially horizontal
axis When the articulated arm assembly is mounted on
the mobile base.

