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ABSTRACT: An electric, direct drive, lost motion operator 
for opening and closing a gate valve. The apparatus comprises 
two pairs of modi?ed electric stator members each pair being 
disposed at opposite sides and overlapping a nonmagnetic 
metal disc, which rotates in response to forward and reverse 
flux ?elds created between the respective stator pairs upon 
energizing their respective windings in either of two ways. The 
metal disc is directly connected through an axial, hollow 
sleeve to a ?ywheel having a circular slot for receiving a driv 
ing block attached directly to the gate valve handle. 
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GATE VALVE OPERATOR 

The invention comprises a gate valve, a gate valve handle 
having a driving block disposed on the outer surface thereof, 
and nesting in a 330° circular slot in a ?ywheel, rotatably 
disposed on a platform outwardly of the valve handle. The 
platform is supported by the main valve body, and also sup 
ports a rotatable nonmagnetic metal disc which is drivingly 
connected to the ?y wheel. Two pairs of modi?ed electric sta 
tors drive the metal disc to open and close the vale as desired. 
The stators develop sufficient torque in the metal disc to 
eliminate the need for any reduction gear, so that the electric 
device drives the valve operating stem directly through the 
valve handle driving block and ?ywheel. 

BACKGROUND OF THE INVENTION 

Electric and hydraulic valve operators are well known, as 
evidenced by U.S. Pat. No. 77,372, issued Dec. 13, 1904, to E. 
G. Howard and U.S. Pat. No. Re. 20,471, reissued Aug. 17, 
1937. Both of these patents show conventional electric motors 
which open and close valves, but both include some type of in 
termediate gear reduction means. Another more recent U.S. 
Pat. No., 2,815,922, issued Dec. 10, 1957, to L. G, L. Thomas, 
et al., also is directed to a power valve operating mechanism. 
Even this latter patent includes a gear train and a torque limit 
ing device. 

All of the above automatic valve operators are relatively 
complex, and because there is a direct mechanical gear con 
nection between the motor drive shaft and the valve operating 
gears, there is considerable wear and maintenance. The spe 
cial gears are expensive, and assembly, both initially and after 
repairs, requires that the gears all be adjusted and fitted 
properly together to avoid excessive wear problems. The mere 
presence of the gears creates an additional place where 
foreign matter can lodge and jam the vale operation. 

This invention eliminates a good part of the problems as 
sociated with electric valve operators by utilizing a specially 
designed electromotive valve operating device. The device in 
cludes a rectilinear type electric motor and comprises two 
pairs of specially wound stators oppositely mounted on the 
periphery of a non magnetic metal disc so that the disc is sub~ 
ject to the electromagnetic force ?elds generated in the 
respective stator pairs. the disc is directly connected to the 
valve operating ?ywheel without any intervening gear reduc 
tion, so that the valve handle is, in effect, directly driven by 
the metal disc, or rotor member, of the electromotive operat 
ing device. The metal disc is preferably copper, aluminum, or 
brass, although other nonmagnetic metals and alloys could be 
used. The electric motor is an improvement on the invention 
described in U.S. Pat. No. 2,337,430 issued Dec. 21, I943 to 
Pan?lo Trombetta entitled, “Reciprocating Electric Motor.“ 
The electric motor device is ideally suited for use as a valve 

operator in combination with a lost motion device because it is 
easy to start, stop and reverse. Because very little energy is 
required to stop the device, the possiblity of jamming it is 
practically eliminated. > 

The following detailed description and drawings illustrate 
the presently preferred embodiment of the invention. 
The best mode presently contemplated of carrying out the 

invention is illustrated in the accompanying drawings, in 
which: 

FIG. 1 is a side plane view, partly in section of the valve and 
the vale operator of the invention; 

FIG. 2 is a sectional view taken along line 2-2 of FIG. 1; 
FIG. 3 is similar to FIG. 1, but rotated 90°; 
FIG. 4 is a top plan view, partly in phantom, of apparatus 

shown in FIG. 3; 
FIG. 5 is a top plan view, partially in section along line 5-5 

of FIG. 3; 
FIG. 6 is an enlarged side sectional detail with parts broken 

ways showing the operator control of the invention; and 
FIG. 7 is a simplified schematic of the operating circuit for 

the valve operator motor. 
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2 
As shown in the drawings, a gate valve 1 includes a valve 

housing 2, a gate closure 3, a valve stem chamber 4 and a 
valve operating stem 5. Annular seating seals 6 are provided in 
the housing 2 for assuring that the gate closure 3 will 
completely seat and seal valve conduit 7. 
The gate closure 3 is rotatably interconnected to the operat 

ing stem 5 by means of a knuckle 8 adapted to be slidably 
received in a complementary recess 9 on the top of the gate 
closure 3, as best shown in FIG. I. The operating stem 5 ex» 
tends upwardly from the gate valve 1. through the housing 2, 
and extends through a threaded opening 10 in a wheel-shaped 
gate valve handle 11. Rotation of the valve handle ll raises 
and lowers the operating stem 5 and thereby, the gate valve 
closure 3 out and into sealing engagement in the valve conduit 

The valve handle 11 includes a lug-shaped driving block I2 
disposed on the top radius thereof. When a rotational force is 
applied to the block 12, it is transmitted to the valve handle 
1 I. 
A support frame 13 is provided above the valve housing 2 

and secured thereto to support the electric valve operator 
control 14 of the invention. The frame 13 remains stationary 
during the valve operation. 
The valve operator control 14 includes a ?ywheel 15 

disposed coaxially just above the valve handle II, and in a 
parallel horizontal plane therewith. A circular groove 16 ex 
tends around the under peripheral surface of the ?ywheel 15, 
except for a 30° sector 17, as best seen in FIG. 2. 
The ?ywheel 15 has a central axial opening 18, into which is 

welded an upwardly extending axial sleeve 19. The sleeve I9 
extends through and is rotatably supported by a horizontal ar 
mature support plate 20 of the support frame I3. The sleeve 
19 extends through a central opening 21 in the armature sup 
port plate 20 and has an upper shoulder portion 22, which is 
rotatably supported on a thrust and radial bearing assembly 23 
mounted on the top surface of the armature support plate 20. 
Radial bearings 24 are disposed on the lower surface of the 
support plate 20 to further stabilize the relatively friction free 
rotation ofthe sleeve I9. 
The upper shoulder portion 22 extends to the top of the 

sleeve 19, and a pair of annular reinforcement plates 25 are 
secured thereto. A disc 26 is sandwiched between the plates 
25 and held thereby. Disc 26 is the nonmagnetic rotor element 
of the system, and includes a central, axial opening 27 so that 
the valve stem 5 has clearance to be raised and lowered 
through the ?ywheel l5 and the sleeve I9. 
Two pair of stator members 28 are disposed on the outer 

periphery of the armature support plate 20 opposite each 
other, and each pair includes a slotted recess 29 on the inner 
edge thereof to accommodate the outer periphery of disc 26. 
Each stator member 28 includes three windings 30, which 

are connected to electrical leads 31, as best seen in FIG. 7. 
The electrical leads 3] are connected through a three position 
switch 32 to a three-phase power source 33. Operation of the 
switch 32 energizes the windings 30 to rotate disc 26 in either 
a forward or reverse direction. When not energized, as in the 
case of a power failure, the windings 30 and disc 26 offer no 
resistance to the manual operation of the valve handle 11. 

Rotation of disc 26 directly drives the ?ywheel 15 through 
the sleeve 19. Initially, there is no interference to the friction 
free rotation of the ?ywheel 15 because of the circular groove 
16. As the ?ywheel 15 picks up torque, wall 33a of the 30° sec 
tor l7 collides with the driving block 12, and the impact in 
itiates movement of the valve stem 5, either towards the open 
position of the gate closure 3, or towards the closed position. 
The “lost motion" action incorporated into the valve opera 

tor is particularly suited for use in combination with the valve 
operator system of the invention, because there is no reduc 
tion gear system to wear out, and because the direct connec 
tion of disc 26 to the flywheel I5, and, from there, the lost mo 
tion connection to the driving block 12 avoids excessive wear 
by completely eliminating gears. In addition, the high torque, 
inertial drive is peculiarly adapted to the operation of the gate 
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valve, in which the only substantial resistance to movement is 
experienced at the initiation of the opening and closing cycles. 
To stop the valve operator system at the end of an opening 

or closing cycle, it is contemplated that electromechanical 
limit switches 34 be included in the circuit as indicated in FIG. 
7. The mechanical actuator members for the switches 34 are 
disposed to sense a projection 35 on the valve stem 5. One of - 
the limit switches 34 is positioned to open when the gate clo 
sure 3 is near the closed position, and the other switch 34 is 
positioned to be actuated by the projection 35 when the gate 
closure 3 is near the completely open position. After the 
windings 30 are deenergized the gate closure 3 coasts to the 
full open or closed position on momentum. 
-The limit switches 34 can be closed manually, or in any 

other well known manner, to reset the circuit for the next 
operating‘cycle. It is also contemplated that the limit switches 
34 could be connected to light indicator 36 to show the posi 
tion of the gate closure 3. An intermediate limit switch 34 
could be included having solely the light indicating function. 
The limit switches 34 can also be time operated to 

synchronize with the opening and closing time cycles of the 
gate closure 3 to deenergize windings 30, thereby stopping the 
disc 26 at the desired closed and open position of the gate clo 
sure 3. . 

Other arrangements are also contemplated for stopping the 
va lve operating motion. For example, the phases of the 
windings 30 can be momentarily reversed at the end of the 
opening or closing cycle to brake the inertia of the ?ywheel 
.15. " 

The valve operator mechanism of the invention combines 
the large starting torque of a three-phase electric drive with 
the moment of inertia of a ?ywheel, and the increased initial 
opening and closing impact through the use of a lost motion 
drive. In this combination, the starting torque builds up 
rapidly with no resistance from the valve operating handle and 
valve, and a sudden sharp impactv is delivered to the valve han 
dle from the ?ywheel after it has picked up speed to deliver a 
sharp, “hammer" blow to the valve handle of sufficient force 
to initially crack the gate closure 3 open or closed. 
The speci?c number, selection and disposition of stator 

members 28 is determined by the torque requirements for 
operating a particular valve. In some cases, only a single stator 
member 28 is required, and a degree of ?exibility can also be 
obtained by the winding arrangement of the windings 30. 
The lost motion drive can also vary considerably in con 

struction, depending. on particular operational requirements. 
For example, the 30° sector 17 on the ?ywheel 15 can take the 
form of a projecting segment extending out to the side of the 
?ywheel 15. The driving block 12 on the valve operating han 
dle 11 may comprise an elongated, arcuate member which 
provides the desired angular limits of the lost motion action 
and the sector 17 acts as a simple interference member for 
urging the elongated driving block 12 in either direction. Any 
combination of dimensions of the sector 17 and the driving 
block 12 is also contemplated, in addition to the possibility of 
employing a driving member 12 extending into a groove 16 
formed in the outennost edge of the ?ywheel 15. 
The invention provides an improved, automatic gate valve 

operator which requires no intermediate gear reductions, and 
which combines the advantages of a ?ywheel lost motion drive 
with the high torque characteristics of an electromagnetic 
rectilinear type electric motor drive. The motor includes a 
freely rotatable disc member which offers no resistance to 
manual rotation of the valve operating handle in the event of a 
power failure. 

lclaim: 
‘ l. A remote control valve operator device for opening and 
closing a valve having a rotating stem, the device comprising: 

a valve stem rotating means connected to the rotating stem; 
.a driving member connected to the periphery of the valve 

stem rotating means; 
a rotatable ?ywheel disposed axially adjacent the valve stem 

rotating means, and having a circular groove extending 
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4 
peripherally around a sector of the ?ywheel. the driving 
member being normally disposed in the circular groove; 

a rotatable, eleetromagnetically driven disc member con 
nected to the ?ywheel for rotating the ?ywheel and 
thereby the driving member and the valve stem rotating 
means; 

and electromagnetic means for electromagnetically rotating 
the disc member to open and close the valve. 

2. The apparatus of claim I, in which the disc member is a 
nonmagnetic metal and is connected to the ?ywheel through a 
sleeve, and including, a support ‘frame secured to the valve 
and rotatably supporting the ?ywheel and the disc member at 
the sleeve. 

3. The apparatus of claim 1, in which the valve stem rotating 
means comprises a generally circular valve handle. the driving 
member is a driving block disposed on the outer periphery of 
the valve handle, and the circular groove in the ?ywheel ex 
tends around a sector of approximately 330° of the ?ywheel 
radius. 

4. The apparatus of claim 1, in ‘which the disc member is a 
nonmagnetic metal member, and the electromagnetic means 
for rotating the disc member comprises a plurality of electri 
cally energized, electromagnetic stator member windings 
disposed around the periphery of the‘dise member to create 
electromagnetic torque to rotate the disc member when the 
stator member windings are energized. 

5. The apparatus of claim 4, including circuit means con 
nected to the respective stator windings to energize the stator 
windings in ‘both forward and reverse torque directions to 
thereby open and close the valve. 

6. The apparatus of claim 4, in which the stator windings are 
generally U-shaped when viewed in vradial vertical section, and 
the edge of the disc member nests in the central portion of the 
U-shaped stator windings. 

7. A high torque, electromagnetic valve operator for a valve 
having a rotating valve stem said valve operator comprising: 

a rotatable operating crank connected to the valve stem; 
a ?ywheel member disposed adjacent the operating crank; 
lost motion drive means interconnecting the ?ywheel 
member to the operating crank; 

a rotatable disc member disposed axially adjacent the 
?ywheel and connected‘thereto; 

support means for rotatably supporting the ?ywheel and 
disc member in a ?xed position relative to said valve; 

and electromagnetic drive means disposed on said support 
means peripherally adjacent the disc member and 
adapted to impart rotary driving torque to the disc 
member, and thereby to the ?ywheel member, and 
through the lost motion drive means to the operating 
crank to provide a high initial torque drive to open and 
close the valve. 

8. The apparatus of claim 7, in which the lost motion drive 
means comprises: 

a peripheral slot formed in the edge of the ?ywheel; and 
a complementary drive member secured to the operating 

crank and extending into the peripheral slot to transmit a 
lost motion driving force from the ?ywheel member to 
the operating crank whenever the driving direction of the 
?ywheel member is reversed. 

9. The apparatus of claim 7, in which: 
the operating crank includes a projection; and 
the ?ywheel member has a drive transmitting projection 

adapted to engage either side of the operating crank pro 
jection to effect a lost motion drive action from the 
?ywheel to the operating crank in both a forward and 
reverse direction. 

10. The apparatus of claim 7, in which the electromagnetic 
means comprises: at least one electromagnetic stator adapted 
to be energized in forward and reverse driving directions to 
impart forward and reverse driving torque to the disc member. 

11. An electromagnetic valve operator for automatic opera 
tion of a gate valve having a valve operating stem for opening 
and closing the valve comprising: 

a valve operating handle connected to the operating stem; 
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lost motion drive means including a movable mass; 
a nonmagnetic metal member directly connected to. the 
movable mass and adapted to move therewith; and 

electromagnetic means disposed adjacent said nonmagnetic 
metal member, but not in contact therewith, and adapted 
to electromagnetieally move said nonmagnetic metal 
member and thereby said movable mass when energized; 

and said lost motion drive means and nonmagnetic metal 
_ member being free to move independently of said elec 
tromagnetic means when the electromagnetic means is 
not energized, thereby enabling manual operation of the 
valve operating handle when said electromagnetic means 
cannot be energized. 
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~12. The apparatus of claim ll, in which the nonmagnetic 

metal member is a disc: 

the movable mass is a ?ywheel operably connected with the 
disc; 

the valve operating handle is connected through the lost 
motion drive means to the disc; and 

said disc member is only electromagnetically coupled to the 
electromagnetic means when said means is energized; but 
otherwise rotates freely and without resistance from the 
electromagnetic means when the valve operating handle 
is moved manually. 


