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Claim
8. A universal hydraulic valve comprising:
a housing;

a needle substantially within a needle bore in

the housing;

a first seal and a second seal on the needle;

a first seat facing the first seal and a second
seat facing the second seal;

adjusting means for adjusting the spacing between
the first seat and the first seal;

a supply port and a return port in the housing,
connecting to the needle bore; and

a check valve for preventing backflow through the

needle bore.
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14. A camera dolly comprising:
a dolly frame;
an arm pivotally attached to the frame;

a hydraulic actuator linked to the arm;
a hydraulic system for driving the hydraulic

actuator; and
a stop valve hydraulically connected to the
hydraulic actuator and mechanically linked to the arm,
the stop valve including:
a housing;
a needle substantially within a needle
bore in the housing;
a first seal and a second seal on the
needle;
a first seat facing the first seal and
a second seat facing the second seal, the
first seat being adjustable within the
housing to change the spacing between the
first seat and the first seal;
a supply port and a return port in the
housing, connecting to the needle bore; and
check valves in between the supply port

and the return port.




OPI DATE 29/11/95 APPLN. ID 23897/95 II"ll"Illmllmlmml
AOJP DATE 11/01/96 PCT NUMBER PCT/U595/04822

) AU9523897
(51) International Patent Classification 6 : (11) International Publication Number: wO 95/30096
F15B 11/08, 13/04 Al
’ (43) International Publication Date: 9 November 1995 (09.11.95)
(21) International Application Number: PCT/US95/04822 | (81) Designated States: AU, CA, JP, MX, European patent (AT,
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
(22) International Filing Date: 26 April 1995 (26.04.95) PT, SE).
(30) Priority Data: Published
08/237,447 3 May 1994 (03.05.94) us With international search report.

(71) Applicant: = LEONARD STUDIO EQUIPMENT, INC.
[US/US}; 12950 Raymer Street, North Hollywood, CA

91605 (US).
(72) Inventor: CHAPMAN, Leonard, T.; 12950 Raymer Street,

North Hollywood, CA 91605 (US).

(74) Agents: OHRINER, Kenneth, H. et al; Lyon & Lyon, Suite
4700, 633 West Fifth Street, Los Angeles, CA 90071-2066

(US).

(54) Title: UNIVERSAL HYDRAULIC VALVE

3
&8 2 % 2
“t 7 7
ik — @j) —s il 52
58 APl A 32
56 "\77' N8 34
& 74 4 /%
[ - f i
267 g6 {84 40 44 D ¥/5 24 S0 70 '\/4 28

(57) Abstract

A universal hydraulic stop valve (10) has a housing (12) having check valves (20, 22) in a check valve bore (74). A needle (30)
in needle bore (72) has spaced apart seals (60) which may alternately seal against valve seats (52, 54) on adjustable knobs (26, 28), with
movement of the needle, which may be mechanically linked to a machine element moved by a hydraulic actuator (140). The universal
hydraulic valve sets accurate starting and stopping positions, and also provides for gradual feathered stops.
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DESCRIPTION

UNIVERSAL HYDRAULIC VALVE
BACKGROUND OF THE INVENTION

Hydraulic cylinders or actuators are used in various
machines to move or position components or equipment,
generally where large forces are needed. Hydraulic valves
control the flow of hydraulic fluid into and out of the
hydraulic cylinder to control or stop its movement. In
certain applications, e.g., raising or lowering a platform
the hydraulic actuator movement must start and stop
gradually. In other commercial and industrial applica-
tions, the hydraulic actuator must stop at a precise
location, but with a smooth and gradual stop.

Various hydraulic valves and valve actuators or
control devices have been used to start, stop and position
hydraulic actuators, either manually or automatically.
However, these valves and devices generally have certain
disadvantages in their performance characteristics,
flexibility and ease of use, reliability and other charac-
teristics.

Accordingly, it 'is an object of the invention to
provide a wuniversal hydraulic valve having improved
operation and performance. Other and further objects and

advantages will appear hereinafter.
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SUMMARY OF THE INVENTION

To these ends, a universal hydraulic valve has a
needle with spaced apart soft seals alternately engageable
into opposing valve seats within a housing. Preferably,
the valve seats are provided on a stem of an adjustment
knob threaded into the housing. Check valves within the
housing allow hydraulic fluid flow only in a single
direction. The needle is advantageously mechanically
linked to a hydraulic actuator, or a machine element or
member moved by the actuator, and the valve seats posi-
tioned using the knob handles to set stopping positions.
Preferably, the soft seal and valve seat form a gradual
angle of engagement, so that fluid flow is gradually cut
off as the wvalve closes, and the hydraulic actuator

gradually brought to a stop.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and features of the present invention
will become apparent from the following detailed descrip-
tion taken in connection with the accompanying drawings.

It is to be understood, however, that the drawings are for

"purpose of illustration only and are not intended as a

definition of the limits of the invention.
In the drawings, wherein similar reference characters
denote similar elements throughout the several views:
Fig. 1 is a bottom up section view of the present

universal hydraulic valve;
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Fig. 2 is an enlarged section view of the central
section of the needle of the valve of Fig. 1;

Fig. 2a is a further enlarged view of the up seat
shown in Fig. 2;

Fig. 3 is a section view of the housing of the valve
of Fig. 1;

Fig. 4 is a right side elevation view thereof;

Fig. 5 1s a perspective view of a camera dolly on
which the wuniversal hydraulic valve of Fig. 1 may be
advantageously used;

Fig. 6 is a side elevation schematic view fragment of
the camera dolly and valve of Figs. 1 and 5;

Fig. 7 1is a front elevation view fragment of the
camera dolly of Fig. 5, including the universal hydraulic
valve linked to the arm of the dolly;

Fig. 8 1s a side elevational geometric construction
showing alternate positions of the dolly arm and linkage
to the hydraulic valve;

Fig. 9 1is an enlarged side elevation view fragment
showing the installation of the present universal hydrau-
lic valve onto the camera dolly of Fig. 5;

Fig. 10 is a rear elevation view fragment of the boom
arm of the dolly of Fig. 5;

Fig. 11 is a perspéctive view of a valve cover; and

Fig. 12 is a hydraulic flow diagram.
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DETAILED DESCRIPTION OF THE DRAWINGS

Turning now to drawings, as shown in Fig. 1, the
present universal hydraulic valve 10 includes a housing 12
having four mounting holes 14. Referring to Figs. 1, 3
and 4, an inlet port 16 on the top of the housing extends
through the housing 12 to a check valve bore 74. An
outlet port 18 similarly extends from the top of the
housing 12 to a needle bore 72.

As best shown in Fig. 3, the check valve bore 74 and
needle bore 72 in the housing 12 are connected via verti-
cal connecting bores 76 and 78. For ease of manufacture,
these bores are drilled from the sides of the housing 12
(preferably formed of an aluminum block), and are then
permanently plugged as necessary using the threaded pipe
plugs 68 and 70, as shown in Fig. 1.

Referring once again to Fig. 1, a first check valve 20
and a second check valve 22 are located within the check
valve bore 74 on opposite sides of the inlet port 16. A
down stop adjust knob 26 has a shoulder 40 threaded into
the housing 12. The down stop adjust knob 26 has a knob
handle 36 preferably including a series of colored rings
38 around its circumference. Pin bores 80 extend radially
into a pin bore groove 82 in the handle 36. A stem 46
extends from the threaded shoulder 40 of the down stop
adjust knob 26. The stem has a groove 48 and a seat or
stem bore 50 extending into the stem 46. Stem holes 90
pass through the stem 46 at the groove 48 to allow fluid

to flow from the stem bore 50 into the connecting bores 76
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and 78. The stem bore 50 and stem holes 90 are large
enough so that fluid flow through them is sufficient to
avoid significantly slowing movement of the cylinder. The
end of the stem 46 is conically tapered to form a down
stop valve seat 54. The stem bore 50 and holes 90 form an
open flow path, regardless of the longitudinal or rota-
tional position of the adjust knob 26.

An up stop adjust knob 28 is threaded into the housing
12 opposite to the down stop adjust knob 26. The up stop
adjust knob 28 is substantially identical to the down stop
adjust knob, and similarly includes a knob handle 36,
colored rings 38, threaded shoulder 40, stem 46, groove
48, holes 90, stem bore 50 and an up stop seat 52. A
needle 30 extends through the housing 12 and through the
adjust knobs 26 and 28. An end locking nut 58 is threaded
and locked onto the end of the needle 30 adjacent the down
stop adjust knob 26. A compression needle spring 56
between the end nut 58 and the down stop adjust knob 26
biases the needle 30 (to the left side as shown in Fig.
1). A piston nut 34 positioned partially within the up
stop adjust knob 28 is threaded and locked onto threads on‘
the other end of the needle 30. A reference pin 66
attached to each end of the housing 12 provides a point of
reference for positioning or aligning the colored rings 38
on the adjustment knobs.

Referring now to Fig. 2A, the needle 30 has a center
section 42 having a larger diameter DD than the ends of

the needle 30. A conical pressed on retaining ring 64 has
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a cone or ramp angle of about 80° from horizontal, al-
though a steeper ramp, e.g., 10° may be used for faster
stopping. A "soft" seal 60, preferably Delrin, UHMW
plastic or Teflon (or other suitable softseal), is secured
against a shoulder 62 by the retaining ring 64. The
diameter DD is slightly less than the diameter T of the
stem bore 50. The soft seal maximum diameter M is slight-
ly larger than the bore T. O-rings 24 seal the needle 30
and adjust knobs 26 and 28 against the housing 12. The
maximum diameter RR of the retaining ring 64 is less than
diameter T.

An example of use of the present valve 10 is shown in
Figs. 5-9. Turning to Fig. 5, in the motion picture
industry, a camera 98 is typically mounted on a camera
dolly 100, so that the camera may be quickly and easily
moved about during filming. The camera dolly 100 has an
arm 102 pivotally attached to a dolly chassis 104 at an
arm pivot 106. The dolly 100 may have an arm 102 with
upper and lower arm members 152 and 154, as shown in the
figures, and as described in.detail in my U.S. Patent No.
4,360,187 (incorporated by reference herein) or it may
have a single section boom or crane arm. The type of arm
on the camera dolly 100 or the movement of the arm is
substantially immaterial to use of the present valve 10.

Figs. 6-9 show a preferred application of the present
valve on a "Super PeeWee" camera dolly 100, which is shown
in Fig. 5. As shown in Figs. 6, 7 and 9, the dolly 100

has a first lower frame plate 108 spaced apart from a
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second lower frame plate 110, with both plates attached to
and forming part of the dolly chassis 104. Towards the
front of the dolly 100, the plates are also attached to a
forward cross member 112. The valve 10 is attached to the
outer surface of the second lower frame plate 110, adja-
cent to the forward cross member 112 via screws through
the mounting holes 14.

The needle 30 of the valve 10 is linked to the arm 102
by a linkage 136, which converts the relatively large
pivotal movement of the arm 102 to a very small longitudi-
nal movement of the needle 30. The linkage 136 includes
an ¢ m link 116, a lever link 118, a link pivot bolt 120,
a short lever 124 and a connecting shaft 126. A stud 114
extends from the arm 102 and is pivotally attached to the
arm link 116. The arm link 116 is pivotally attached to
the lever link 118 by a link pivot bolt 120. The lever
link 118 is locked onto a short lever shaft 122 extending
through a hole in the second lower frame plate 110. Shaft
122 also extends through and is supported by the first
lower frame plate 108. The short lever 124 is irrotatably
attached or locked onto the short lever shaft 122. The
connecting shaft 126 is pivotally attached to the short
lever 124 by a shaft pin 128. The opposite end of the
shaft 126 is pivotally attached to the piston nut 34 by a
clevis pin 132 extending through the shaft 126 and the
slotted end of the piston nut 34. The spring 56 biases
the entire linkage 136 and tends to eliminate needle

vibration and remove play from the linkage.
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Referring to Fig. 9, the relative positions of the
hydraulic cylinder 140, hydraulic cylinder hose 142 and
the pump motor 148 on the well known "Super PeeWee" camera
dolly are shown. A main valve 150 in the dolly 100 has 3
positions: up, stop, and down. The main valve 150 is
controlled by hand by turning a valve handle attached to
the shaft 168 (Fig. 5). To retrofit the dolly 100 with
the valve 10, the inlet hose 144 to the valve 10 replaces
the cylinder hose 142 on the main valve 150, and the
outlet hose 146 from the valve 10 is joined to the cylin-
der hose via junction block 174 (Fig. 9). The valve 10 is
then effectively placed in series with the main valve 150,
and between the main valve 150 and the cylinder 140, as
shown in Fig. 12.

With the valve 10 and linkage 136 installed as shown
in Figs. 6-9, the pump motor 148 is turned on and an
accumulator 170 within the dolly 100 is pressurized with
hydraulic fluid from a reservoir 172, as described in my
U.S. Patent 4,360,187. Alternatively, the accumulator 170
may be pumped or charged by hand pumping. The main valve
150 is turned to the up position and the arm begins to
rise. The needle 30 is installed and initially calibrated
using the nut 34 so that the needle center section 42 is
centered between the up seat 52 aﬁd down seat 54, thereby
allowing fluid flow in both (the up and down) directions.
Thus, initially all control of the arm remains with the
main valve 150. The adjust knobs 26 and 28 are set to the

position shown in Fig. 1, allowing the arm to travel over
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its full range. As the arm rises, the seal 60 on the
needle 30 is pulled (to the right in Fig. 1) into engage-
ment with the up seat 52 closing off fluid flow and
smoothly stopping the arm. A precise up stop position
(lower than the maximum height position of the arm) is set
by turning the up stop adjust knob .8 to back the up seat
52 away from the seal 60. This breaks the seal, allowing
a small amount of additional fluid to flow into the
cylinder 140, which in turn causes the arm to rise by a
small additional increment, thereby closing off the valve
10 again. The arm may then be lowered and operate in the
height range below the up stop position, but it will
always return precisely to the selected up stop position,
when the main valve is moved to the up position. Hence to
return to a previous camera height, the dolly user or grip
need only open the main valve.

Centering of the needle 30 may be confirmed by having
the down stop adjust knob 26 and the up stop adjust knob
28 in the same relative positions with respect to the

valve body 12.

A desired down stop position is achieved in a similar

‘wav. The arm is brought to a position above the desired

down stop position by turning the main valve 150 to the
down posirion. As the arm drops, the needle 30 is pushed
into the valve housing 12 by the linkage 136. The seal 60
(on the left of center in Fig. 1) moves to seal against
the down seat 54, thersby stopping movement of the arm.

The down stop adjust knob 26 is turned out slightly,
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breaking the seal and allowing the arm to move to the
desired down stop position. The adjust knobs 26 and 28
provide for very precise adjustments of the arm position
by allowing a small fluid flow path before sealing. The
arm may then be operated in the working range above the
down stop position, but will always rec.urn precisely to
the down stop position when the main valve 150 is turned
to the down position.

The diameter M of the soft seal 60 is typically about
0.10 mm larger than the diameter T of the stem bore. If
the needle 30 shifts in the up or down direction beyond
its nominal working limits, the soft seal 60 will compress
and slide within the seat bore 50, avoiding any damage to
the seat 52 or 54 and the needle 30. When the needle 30
returns to a position within its nominal limits, the soft
seal 60 will then expand to its original dimensions, and
the valve 10 may continue to operate. In addition, since
the needle 30 may pass beyond its nominal working posi-
tions, the linkage 136 also will not be damaged by over-
nominal movement of the arm (or any other mechanisms used
with the valve 10).

Detailed operation of the valve 10 is best understood
with reference to Figs. 2, 9 and 12. Opening the main
valve 150 to the up position allows hydraulic £fluid to
flow through the inlet hose 144, into the inlet port 16 of
the valve 10, and through the check valve bore 74, con-
necting bore 76, and needle bore 72, and out of the valve

10 through the outlet port 18 joined to the outlet hose
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146. The outlet hose 146 is connected to the hydraulic
cylinder hose 142 which connects directly to the hydraulic
cylinder 140. Thus, with the main valve opened to the up
position and the needle 30 centered between the wvalve
seats 52 and 54, hydraulic fluid flows into the hydraulic
cylinder 140 to raise the arm 102. As this occurs, the
linkage 136 causes the short lever 124 to turn clockwise.
Due to the small offset between the centers cf the short
lever shaft 122 and the shaft pin 126 (e.g., about 14 mm),
the shaft 126 pulls the needle 30 (to the right in Fig.
1), so that the soft seal 60 approaches and moves into the
up seat 52. As the soft seal 60 gradually moves into the
up seat 52, hydraulic fluid flow is gradually reduced and
then stopped. Consequently, the arm 102 is automatically
smoothly brought to a stop. After the seal 60 seals
against the up seat 52, no additional £fluid can flow
through the needle bore 72 and out of the outlet 18. The
first check wvalve 22 allows only one way flow in the
direction of the arrow in Fig. 1, so counterclockwise
fluid flow to reach the outlet 18 is also prevented.
Consequently, further upward movement of the arm is
prevented, regardless of the up position of the main valve
150. However, fluid may flow clockwise past the down seat
54, which is not sealed, through the first check valve 22,
and back out the inlet 16 and inlet hose, so that when the

main valve 150 is turned to the down position, the arm can

be lowered.
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Similarly, when the arm is in a down stop position and
the seal 60 is sealed against the down seat 54, no fluid
can flow out of the inlet 16 to return to the main valve
150. The seal 60 prevents clockwise flow, and the second
check valve 20 prevents counterclockwise flow. The arm
therefore cannot be further lowered, despite the down
position of the main valve 150. However, the arm may be
raised if the main valve is turned to the up position, as
fluid can flow in through inlet 16, past the second check
valve 20 (in a clockwise direction), past the up seat 52,
which is not sealed, and out of the outlet 18 to the
cylinder 140. Fig. 8 shows, in phantom line, the
position of the linkage 136 with the arm 102 in the fully
up position. Fig. 6 shows preferred dimensions for
installing the linkage 136 on the (PeeWee) Camera Dolly
100 of Fig. 5. Referring to Fig. 6, in this embodiment
the stud 114 is on a radius of 106.0 mm from the pivot 106
of the boom arm 102. The arm link 116 dimensioned between
pivot centers (A) is 113.8 mm. The length (B) of the
lever link 118 is 216.4 mm, and is positioned horizontally
with the boom arm 102 in the down position, as shown in
Fig. 6. The dimension (C) between the centers of the
shaft 122 and the shaft pin 128 is 13.74 mm. The lateral
offset (D) is 3.60 mm. The angle of elevation of the stud
114 above horizontal (E) is 30.36°. Of course, other
dimensions and linkages may be used. Use of the present
valve 10 requires only that the needle 30 be mechanically

linked to an arm or other element which is moved directly
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or indirectly by a hydraulic actuator. The type of arm or
element is not important. With the camera dolly of Fig.
5, when the valve 10 closes, against the up seat 52 or
down seat 54, fluid flow is prevented, arm movement stops,
and the boom arm is locked in position. By closing the
main valve, a back up stopping seal may be provided. Te
colored rings 38 on the adjust knobs 26 and 28 may be made
to correspond to markings on the boom arm. For example,
with the camera dolly 100 shown in Fig. 5, setting the
adjust knob 26 so that the reference pin 66 points to a
green circle on the knob 26 will cause green markings on
the lower and upper arm members to precisely align, to
achieve a desired stopping position.

Preferably, Velcro hook tape 154 is applied to the
lower and upper arm members 152 and 156 of the boom arm
102, in the region adjacent to the arm pivot 106, as shown
in Fig. 10, to facilitate returning the arm (and the
camera lens) back to a desired position. The desired
position may initially be achieved by opening the main
valve (into the up position), and then turning the up stop
adjust knob 28 until the desired position is reached.
Indicators, such as Velcro loop pointers 158 or dots 160,
are then adhered to the Velcro hook tape 154, in alignment
on the upper and lower arm members. Preferably, the
colored ring indicated by the pointer 66 on the valve 10
matches the color of the Velcro loop arrows 158. If the .
arm is then raised or lowered to a different stop position

using the down stop or up stop adjust knobs 26 or 28, the
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arm may subsequently be returned to its original desired
position.

As shown in Fig. 11, an open on one side cover may be
attached to the dolly chassis 104, adjacent to the adjust
knob 26 to cover the valve 10 and linkage members located
to the outside of the second lower frame plate 110. The
top of the cover is slotted so that it may slide over the
inlet and outlet hoses 144 and 146. The cover is open on
the inside, allowing passage over the valve body when
closing. The cover may be pinned into a closed position
over the valve 10. The pin bores 80 accept a pin for
additional leverage on the knobs, for making adjustments
while the valve 10 is under pressure. The pin bores 80
are protected from dirt by the o-ring 86 in the groove 82
over the holes (Fig. 1). When the pin bores are in use,
the o-ring 86 is held on the holding groove 84. Operation
of the valve 10 is purely mechanical, and accordingly it
is independent of pressure or the speed cof movement of the
boom arm 102. Although the hydraulic pressure may vary
with the stroke of the hydraulic cylinder 140, operation
of the valve 10 is unaffected. The valve 10 may also be
readily retrofitted onto existing equipment, such as the
Super PeeWee dolly of Fig. 5, by reconnecting the hydrau-
lic hoses.

The valve 10 may be used to adjust the arm position,
or to provide stop positions along the entire length of
travel of the arm 102. For example, up and down stop

positions may be provided spaced only slightly apart, at
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the top or bottom end of range of travel of the arm 102.
Alternatively, the up stop and down stop positions may be
widely spaced apart to provide feathered or gradual
stopping at the top and bottom extreme ranges of arm
movement. Testing shows the valve 10 can consistently
return the arm 102 to a desired stop position within about
+ 0.80 mm.

During motion picture filming, the dolly grip or
operator must often steer the dolly 100 along a predeter-
mined path, which may be marked on the floor with chalk or
tape. At the same time, the camera height may have to be
changed to a new position by raising or lowering the arm.
These operations can be difficult, even for skilled
operators, because the floor path, current arm position
and intended new arm position must all be watched, and the
main valve must be manipulated by hand, leaving only one
hand to steer the dolly, which may weight several hundred
pounds, when loaded with a camera, and which must be
smoothly pushed during filming. The present valve 10
simplifies these operations. Once the desired up and down
stop positions are set, the dolly operator can concentrate
more on steering the dolly, as the desired arm position
will be automatically achieved simply by turning the main
valve 150 to the up or down position. The arm height need
not be watched and the main valve need not be manipulated
to achieve the desired arm position. It can simply be

turned to the up or down position, and released, thereby
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allowing the dolly operator to use both hands to steer the

dolly.
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IS CLAIMED IS

1. A universal hydraulic valve comprising:

a housing;

a needle substantially within a needle bore in
the housing, the needle having a center section
including a first end and a second end, with the first
end and second end of the center section each having
a conical retainer and a soft seal;

a first seat facing the first end and a second
seat facing the second end, the first seat and second
seat longitudinally adjustable within the housing to
increase or decrease the spacing between the first
seat and the first end of the center section and the
second seat and the second end of the center section;

a supply port and a return port, connecting to
the needle bore; and

a check valve in between the supply port and the

return port.

2. A hydraulic stop valve comprising:

a housing having a check valve bore, a needle
bore, and first and second connecting bores at either
end of the needle bore, connecting the check valve
bore and the needle bore;

an inlet leading into the check valve bore and an

outlet leading into the needle bore, in between the

connecting bores;
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a first check valve and a second check valve in
the check valve bore on opposite sides of the inlet;

a needle in the needle bore, the needle having a
first seal spaced apart from a second seal;

a first control knob positioned at a first end of
the housing and having a first seat located in the
needle bore and facing the first seal; and

second control knob positioned at second end of
the housing and having a second seat located in the

needle bore and facing the second seal.

3. The valve of claim 2 further comprising a linkage

attached to the needle.

4. The valve of claim 3 further comprising a spring

for biasing the needle and linkage.

5. The valve of claim 2 wherein the first seal is

adapted to fit through the first seat.

6. The valve of claim 2 wherein the first and second
control knobs are threaded into the housing, and further

comprising colored rings on the first and second control

knobs.

7. - The valve of claim 2 further comprising a first

conical ring on the needle adjacent to the first seal, the
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conical ramp forming an angle of from 5 to 15° with

respect to a longitudinal axis of the needle.

8. A universal hydraulic valve comprising:
a housing;
5 a needle substantially within a needle bore in
the housing;
a first seal and a second seal on the needle;
a first seat facing the first seal and a second
seat facing the second seal;
10 adjusting means for adjusting the spacing between
the first seat and the first seal;
a supply port and a return port in the housing,
connecting to the needle bore; and
a check valve for preventing backflow through the

15 needle bore.

9. The universal hydraulic valve of claim 9 further
comprising second adjusting means for adjusting the

spacing between the second seat and the second valve.

10. The universal hydraulic valve of claim 9 further
20 comprising a linkage attached to the needle and to a

hydraulically actuated element.

11. The universal hydraulic valve of claim 9 wherein
the adjusting means comprises a knob threaded into the

housing and attached to the first seat.
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12. A universal hydraulic valve comprising:

a housing;

a needle substantially within a needle bore in
the housing;

a first soft seal and a second soft seal on the
needle;

a first seat facing the first seal and a second
seat facing the second seal, the first seat and second
seat each having a seat bore, with the first seat and
the second seat adjustable within the housing to
change the spacing between the first seat and first
seal and between the second seat and the second seal,
respectively, and with the first seal having a diame-
ter section slightly larger than the diameter of the
first seat bore;

a supply port and a return port connecting to the
needle bore; and

a check valve in between the supply port and the

return port.

13. The universal hydraulic valve of claim 13 wherein

the second seal has a diameter section slightly larger

than the diameter of the second seat bore.

14. A camera dolly comprising:
a dolly frame;
an arm pivotally attached to the frame;

a hydraulic actuator linked to the arm;

LR
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a hydraulic system for driving the hydraulic
actuator; and
a stop valve hydraulically connected to the
hydraulic actuator and mechanically linked to the arm,
the stop valve including:
a housing;
a needle substantially within a needle
bore in the housing;
a first seal and a second seal on the
needle;
a first seat facing the first seal and
a second seat facing the second seal, the
first seat being adjustable within the
housing to change the spacing between the
first seat and the first seal;
a supply port and a return port in the
housing, connecting to the needle bore; and
check valves in between the supply port

and the return port.

15. The camera dolly of claim 15 further comprising
marking indicators on the arm of the dolly for indicating

a preset arm position.

16. The camera dolly of claim 16 further comprising
adjusting knobs adjoining the valve seats, and knob

position indicators on the knobs.
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17. A universal hydraulic valve, substantially as hereinbefore descithed with

reference to the accompanying drawings.
18. A camera dolly, substantially as hereinbefore described with reference to the

accompanying drawings.

Dated 26 November, 1996
Leonard Studio Equipment, Inc.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

[n:\libcj00657:MER
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