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United States Patent Office Re. 24,663 
Reissued June 30, 1959 

24,663 
MOTOR OPERATED WALVES 

Joseph M. Markley, Plantsville, Conn., assignor to New 
England Gear Works, Southington, Conn., a partner 
ship of Connecticut, consisting of Myron D. Markley, 
Meride, Conn., and said Joseph M. Markley 

Original No. 2,723,830, dated November 15, 1955, Serial 
No. 161,170, May 10, 1950. Application for reissue 
November 14, 1956, Serial No. 622,232 

1 Claim. (C. 251-134) 
Matter enclosed in heavy brackets appears in the 

O patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to motor-operated fluid valves 
and more particularly to a mechanism for electrically 
controlling the operation of the valve from a remote 
point. 
One object of this invention is to provide a device of 

the above nature in which a light-duty motor may be 
utilized for opening or closing a relatively large valve 
rapidly and efficiently. 
Another object is to provide a valve-operating mech 

anism which may be readily applied to existing valves of 
the type having a slidable, spring-pressed, operating stem. 
Another object is to provide a device of the above 

nature, having a valve opening cam which is so arranged 
as to permit proper seating of the valve disk, even 
though said disk may have become worn or mutilated. 

Another object is to provide a device of the above 
nature in which the operating motor will be permitted 
a substantial amount of overtravel without adversely af 
fecting the fully opened and closed positions of the valve. 
A further object is to provide a device of the above 

nature which will be simple in construction, inexpensive 
to manufacture, easy to install and manipulate, ornamen 
tal in appearance, and very efficient and durable in use. 

With these and other objects in view, there has been 
illustrated on the accompanying drawing, one form in 
which the invention may conveniently be embodied in 
practice. 

In the drawing, 
Fig. 1 is a front view of the improved motor-operated 

valve mechanism shown partly in section and partly 
broken away to illustrate the parts as they would appear 
when the valve is closed. 

Fig. 2 is a plan view of the same, partly in section. 
Fig. 3 is a fragmentary vertical sectional view of the 

same on a larger scale. 
Fig. 4 is a fragmentary sectional front view similar to 

a portion of Fig. 1, but showing the parts as they would 
appear when the valve is open. 

Fig. 5 is a perspective view of the improved motor 
operated valve. 

Fig. 6 is a wiring diagram showing one manner in 
which the motor and the switch may be connected to an 
external control means. 

Fig. 7 is a perspective view of the swingable stem ac 
tuating roller, the stud and the laterally extending pivot 
bearing sleeves. 

Referring now to the drawing, in which like reference 
numerals denote corresponding parts throughout the sev 
eral views, the numeral 10 indicates a valve body having 
opposite tapped inlet and outlet openings 11, 12 and an 
intermediate circular valve seat 13 disposed in a plane at 
right angles to said openings. The valve body 10 prefer 
ably is marked with an arrow 13a (Fig. 5) to indicate 
the proper direction of flow through the valve, thus fa 
cilitating installation of the valve operating mechanism, 
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Fluid flow between the inlet and outlet openings 11, 12 
is controlled by a yieldable valve disk 14 which is retained 
in a cup-shaped holder 15 by a nut 16 on an upstanding 
central stud 17 in said holder, and which is adapted to be 
pressed upwardly against the valve seat 13 by a coil spring 
18 held in a hollow plug 19 closing the bottom of the 
valve body 10. 

In order to separate the valve disk 14 from the seat 
13 (Fig. 4) and thus permit fluid flow through the valve, 
provision is made of a slidable valve stem 20 which is 
aligned with and engages the stud 17 within the body 10, 
the upper portion of said valve stem 20 extending out 
Wardly through a threaded neck 21 on said body. Out 
ward leakage of fluid around the valve stem 20 is pre 
vented by means of a suitable packing 23 retained by a 
nut 22 on the end of the neck 21. 
Mechanism for mechanically operating the valve stem 

20 is contained in a casing 24 which comprises detachable 
front and back bearing plates 25, 26 held upon said casing 
by screws 27, and a downwardly extending centrally 
apertured yoke 28 integral with said casing. The yoke 
28 embraces the valve neck 21 and is clamped against a 
flat annular surface 29 on the valve body 10 at the base 
of said neck by means of a nut 30. When the casing and 
the valve are assembled in this manner, the upper end of 
the valve stem 20 projects into the casing 24 through an 
aperture 31 in the bottom thereof, so that said stem may 
be operated by mechanism now to be described. Since 
the yoke 28 is attached to the valve body 10 concentri 
cally with the stem 20, it will be seen that the casing 24. 
may be rotatively adjusted as desired, either during in 
stallation or thereafter. 
The valve operating mechanism is adapted to be driven 

by a motor 32 (Fig. 2) which comprises a stator 33 
mounted in a horizontally extending position upon a plu 
rality of posts 34 on the outer surface of the bearing 
plate 26. The driving motor 32 also includes a rotor 35 
which is embraced by the stator 33 and which has a 
horizontal shaft 36 extending into the interior of the cas 
ing 24 through a bearing 37 in the bearing plate 26. 
The inner end of the rotor shaft 36 is provided with a 

pinion 38 for driving a speed-reducing gear train com 
prising successive gears 39, 40, 41 and 42 having respec 
tive pinions 43, 44, 45 and 46 attached thereto, said gears 
being arranged in overlapping alternate arrangement and 
freely rotatable upon a pair of horizontal shafts 47, 48 
supported by the bearing plates 25, 26. 

In order to facilitate assembly of the operating mech 
anism, the horizontal shafts 47, 48 preferably have press 
fits in apertures in the front bearing plate 25 so as to be 
securely attached at one end to said plate, while the oppo 
site ends of said shafts are slidably supported in apertures 
in the back bearing plate 26. 
The final pinion 46 of the gear train is meshed with a 

relatively large gear 49 fixed upon a camshaft 50, the 
latter being mounted at its ends in ball bearings 51, 52 
held in recesses 53, 54 at central locations in the inner 
surfaces of the bearing plates 25, 26. 
The camshaft 50 carries a valve-opening plate cam 55. 

adapted to engage a roller 56 which is located below: 
said cam and which is mounted upon a laterally-extend 
ing stud 57 upon the end portion of a vertically swingable 
arm 58. The bottom of an end portion of the arm 58 
engages the upper end surface of the valve stem 20 at a 
location which is horizontally offset from the roller 56. 
Inasmuch as forces of large magnitude may be required 

to operate the valve stem 20, particularly when the fluid. 
in the valve is under high pressure, the swingable arm' 
58 is provided with a base portion 59 which is laterally 
enlarged so as to extend across the plane of the roller 
56, and which is mounted at its other end upon a hori 
zontal pivot shaft 60 held at its ends in the opposito 
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3 
bearing pdates 25, 26. Thus it will be seen that rotation 
of the cam 55 will be capable of reciprocating the valve 
stem 20 efficiently with a minimum of wear upon the 
arts. 
p tReferring, now to Figs. 1 and 4, it will be seen that the 
wave-opening plate: can, 55 has an eccentric shape which 
will cause respective opening and closing movements of 
the valve stem 20 when said cam is rotated through 
successive steps of 180 degrees in the same direction, the 
low point or minimum radius of said cam 55 preferably 
occurring at approximately mid-point of an eccentric 
edge portioa. 61 which extends at least half way around 
the periphery of the can. 

Further, the minimum radius of the eccentric campor 
tion. 61 is such that a substantial clearance will occur 
between the low point of said cam 55 and the cam foll 
lower or roller 56 when the valve disk 14 is in closed 
position, thus avoiding any interference with complete 
closing of the valve and insuring that the valve disk 14 
will seat properly even though said disk may have become 
worn or deformed because of prolonged use. 

it will also be noted that the clearance which is per 
Raitted between the low point of the cam 55 and the roller 
56 will allow over travel of the driving motor 32 when 
the valve disk 14 reaches closed position without causing 
the disk 14 to start an opening movement. 

In order to permit overtravel of the driving motor 32 
when the valve disk 14 reaches a fully open position, the 
naximum radius of the valve opening cam 55 is pro 
vided by a concentric high portion 62 which extends over 
a substantial part of the periphery of the cam. 

In view of the above, it will be understood that the 
driving motor 32 nay, continue to rotate for substantial 
periods of time: after the valve disk 14 has reached fully 
closed and fully opened positions without causing any 
additional movement of said disk, and without interfering 
in any way with the proper action of the valve closing spring. 

in order to adapt the driving motor 32 to automatic con 
trol from an external source, provision is made of a snap 
action double-throw limit switch 63 of any suitable type 
having a pair of contacts 64, 65 (Fig. 6) which are alter 
natively engageable by a contact arm 66 provided with 
an external operating, button 67. The operating button 
67 is adapted to be moved by a limit can 68 which is 
fixed upon the camshaft. 50, and which acts upon said 
button through an anti-friction roller 69 mounted on an 
intermediate spring arm 70 attached externally to the 
limit switch. 63. 
The periphery of the limit cam 68 comprises inwardly 

and outwardly inclined cam portions 71, 72 which are 
so, located: as to operate the limit switch 63 in opposite 
directions, as the valve disk 14 reaches open and closed positions, respectively. 
As illustrated diagrammatically in Fig. 6, the limit 

switch arm 66 is electrically connected directly to the 
driving motor 32 by means of an insulated wire 73. The 
limit switch contacts. 64, 65 may, for example, be inde 
pendently connected by means of insulated wires 74, 75 
to respective. contacts 77, 78 of a suitable thermostatic 
or other control switch: 76 which may be located at a 
remote point and which comprises a switch arm 79 for 
selectively, engaging said, contacts. The switch arm. 79 
will, of course, be connected to the driving motor 32 in 
series: with a source: of current 80 by means of wires 
8,82. 
The outer face of the bearing plate 26 carries a ter 

minal block 83 (Fig. 2) which will facilitate the operation 
of connecting the motor operated valve mechanism to 
the external wires 74, 75 and 82. during installation, The 
diving motor. 32 and the terminal block 83 are: prefers 
ably enclosed by a removable side. cover 84 which is 
adapted: to seat at its edges against the bearing plate:26 (Fig. 5). 
In order to furaish a means for visually indicating the 
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4. 
position of the valve disk 14 at any time, the valve stem 
20 is provided with a peripheral index groove 85 which 
is so located adjacent the upper end of said stem as to 
be visible within the yoke 28 below the casing 24 only 
when the stem 20 is depressed and the disk 14 is in open position. 

OPERATION 
In use, the valve will first be inserted in the fluid line 

which is to be controlled by connecting the proper pipes 
to the inlet and outlet openings 11, 12. The arrew, 1.3a 
will, of course, indicate to the installer the proper direc 
tion of flow so that he may avoid a reversed relation 
ship of the valve to the connecting pipes. 

If it is desired to adjust the casing rotatively with re 
spect to the valve body 10 because of space require 
ments, or for other reasons, this may be done after 
loosening the yoke clamping nut 30. 
The wires 74, 75 and the wire 82 will then be employed. 

to connect the limit switch. 63 and the driving, motor. 32. 
to the remote control switch 76 and the source of curreat 
80 respectively. 

It will usually be important to know whether the valve 
is in open or closed condition before it is placed in 
service and this condition will be determined merely by 
observing the position of the index mark 85 on the valve. 
stem. 20. 
When the apparatus is in condition for operation, en 

gagement of the control switch arm 79 with the contact 
77 or 78 will establish a circuit through the limit switch 
63, the motor 32, and the source of current 80, thus 
causing the valve disk 14 to open or close with respect 
to the valve seat 13, as the case may be. If, for example, 
the valve is closed (as indicated by the positions of the 
parts in Figs. 1, 3 and 6), movement of the contro 
switch arm 79 against the contact 78 will energize the 
motor 32, thus rotating the valve opening cam 55 which 
will depress the arm 58 and the valve stem 20 so as to 
separate the valve disk 14 from the seat 13. When the 
valve disk 14 reaches fully open position, the cam fol 
lower or roller 56 will ride onto the concentric high 
portion 62 of the cam 55 so that no further movement 
of the valve disk 15 will occur, and at the same time the 
roller 69 will be deflected by the outwardly inclined por 
tion 71 of the limit cam 68, thus transferring the limit 
switch arm 66 from the contact 64 to the contact 65 
and deenergizing the driving motor 32. Any further 
incidental rotation of the motor 32 due to its momentum 
will produce no further movement of the valve disk 14, 
inasmuch as the concentric cam portion 62 is of sufficient 
extent to avoid such movement. 
The parts will now occupy the positions illustrated in 

Fig. 4, and if the control switch arm 79 is now shifted 
from the contact 78 to the contact 77, the driving motor 
32 will again be energized and will resume rotation in 
the same direction as formerly. This will cause the 
cam roller 56 to ride off of the high cam portion 62 
and onto the low eccentric portion 61 of the valve-open 
ing cam 55, thus permitting the valve spring 18 to close 
the valve disk 14 against the seat 13. 
At the time the disk 14 engages the seat 13, or slightly 

thereafter, the inwardly inclined portion 72 of the limit 
cam 68 will release the anti-friction roller 69 so as to 
permit the switch arm 66 to shift from the contact 65 
to the contact 64, thus deemergizing the motor 32. Any 
further rotation of the motor 32 due to its momentum 
will have no effect upon the closed position of the valve 
disk 14 inasmuch as the valve opening cam 55 will now 
be separated from the cam follower 56 (as shown in 
Figs. 1 and 3), thus providing a clearance which will 
permit the valve spring 18 to take full effect for seating. 
the valve disk 14. - - 
The motor operated valve herein disclosed has been 

found to be dependable and capable of controlling, very. 
high fluid pressures because of its durable constructions. 

  



24,668 
5 

and the high mechanical advantage through which the 
motor acts upon the valve stem. 
Another advantage is that the casing 24 may be readily 

removed from the valve body 10 without opening the 
valve body or disturbing the connections of the pipes 
thereto. Thus, the casing 24 may be removed or re 
placed without any substantial interruption of service in 
the fluid line. 
While there has been disclosed in this specification one 

form in which the invention may be embodied, it is to 
be understood that this form is shown for the purpose 
of illustration only, and that the invention is not to be 
limited to the specific disclosure, but may be modified 
and embodied in various other forms without departing 
from its spirit. In short, the invention includes all the 
modifications and embodiments coming within the scope 
of the following claim. 

Having thus fully described the invention, what is 
claimed as new, and for which it is desired to secure 
Letters Patent, is: 

In a motor driven fluid control valve comprising a 
valve biased to closed position in a housing, a casing 
mounted on said housing, an operating stem connected 
to said valve and extending into said casing, a motor 
driven gear train in said casing, a rotatable cam having 
high and low points driven by said gear train, a stem 
operating arm connected at one end to a pivot shaft 
mounted in said casing and having on its other end a 
lateral member comprising a ball bearing follower 
mounted on a stud offset from said arm, said follower 
being aligned with said cam and adapted to contact there 
with, a portion of said cam having a clearance from said 
roller when said valve is closed to permit overtravel of 

10 

15 

20 

25 

30 

6 
the motor while said valve remains properly seated, said 
arm also having a pair of enlarged lateral sleeve bearings 
surrounding said pivot shaft, and a second cam fixed for 
rotation with said first cam and spaced therefrom and 
operating a switch in an energizing circuit for the motor 
to shut off said motor after a predetermined operation of 
said valve. 
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