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The present invention is concerned with a
motorized mechanism and more particularly one
adapted to position a member movable between
a safe first position and an active second position.

In many instances it is desirable to utilize a
motor to position a device which is movable be-
tween a safe normal position and an active posi-
tion. Thus one typical instance is that of a
motorized valve controlling the flow of gas to
a gas burner or the flow of other heating fluid
to a heating apparatus. In-such a case, the valve
is biased to closed position to insure the return
of the valve to this position in the event of power
failure. Another type of device of this charac-
ter is a switch which is active only when it is
closed. It is desirable in case of failure of the
switch actuating mechanism for the switch to be
moved to its circuit open or its safe position.
The present invention is concerned with an ar-
rangement wherein a motor positions such an
element, the arrangement being particularly
adaptable to the positioning of a valve.

An object of the present invention is to pro-
vide an arrangement wherein a motor moves a
member to an active position wherein it is re-
tained by a holding means separate from the
motor, the transmission means between the mo-
tor and the positioned member being thereaiter
returned to the starting position so that upon re-

lease of the holding means, the member is free 3

to return by suitable biasing means to its safe
normal position.

Another object of the present invention is to
provide, in an arrangement wherein a motor
moves a member from a safe position to an ac-
tive position and a holding means separate from
the motor retains the member in its active posi-
tion, transmission means between the motor and
the member including a pair of separable links
and means for separating the links after the
member has been moved to active position, so
that upon release of the holding means, the
member is free to return by suitable biasing
means to its safe normal position.

A further object of the present invention is
to provide such an arrangement wherein the po-
sitioned member is a valve biasted to closed
position.

A still further object of the invention is to

provide an arrangement of the type mentioned in :

the previous objects wherein the motor is con-
tinuously operated until the transmission mech-
anism has been returned to its starting position.

A still further object of the invention is to

provide an arrangement such as set forth above.

(CL. 172—239)

Tt

20

40

in which the motor moves the positioning ele-
ment to its active position where it is retained
by the holding means and is thereupon deener-
gized and a biasing means is employed to return
the transmission mechanism to its starting po-
sition,

A still further object of the present invention
is to provide arrangements such as set forth
above in which the holding means is electrically
operated and is energized by the same source of
power as the motor. .

Other objects of the invention will be apparent
from a consideration of the accompanying speci-
fication, claims and drawings of which;:

Figure 1 is a schematic view of a preferred
form of the invention,

Figure 2 is a schematic showing of a modifi-
cation of one of the details of the arrangement
of Figure 1, and

Figure 3 is a schematic view of a modified form
of the invention.

Referring to the drawings for a more detailed
understanding of the invention, the system is
shown in Figure 1 in connection with the posi-
tioning of a valve. The valve is provided with
a valve housing 1§ having an inlet connection 14
and an outlet connection (2, Extending through
the valve body is the usual transverse partition
wall {4 which is apertured at 5 to provide a valve
seat upon which the valve disc 16 seats. A
spring {7 biases the valve disc 16 into engagement
with its valve seat. Secured to the valve disc {§
is a valve stem 18.

A motor 20 is provided for moving the valve
disc to its open position against the action of
biasing spring (1. The motor 20 is shown as
being of the induection type, having a rotor 21
and a field winding 22. The motor is connected
to a reduction gear train generally indicated by
the reference numeral 24. The gear at the low
speed end of this gear train is designated by
the numeral 25. Secured to gear 2§ is a shaft
26 and axially aligned with shaft 26 is a second
shaft 27. Secured to shafts 26 and 27 are crank
arms 28 and 28, the crank arms being connected
by a rod 38. At the outer end of shaft 27 is a
cam 31. The motor 20 is so designed that upon
energization of the fleld winding 22, the gear
train isrotated in a direction such that gear 25 and
shafts 26 and 27 are rotated in a clockwise direc-~
tion. The cam 31 is shown in the position which
it normally assumes when the valve is closed.
The radius of the cam gradually increases in a
counter-clockwise direction up to its high point
33. The cam surface immediately drops down
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to an arcuate portion extending from point 34
to point 35. This portion of the cam is of uni-
form radius for reasons to be pointed out here-
inafter. Projecting from the valve stem 18 is an
arm 37 .which engages the cam 31 and acts as
a cam follower. It will be obvious that as the
cam 31 is rotated in a clockwise direction from
the position shown, the valve stem (8 will be
raised until the cam follower 31 leaves the high
point 33 whereupon the valve stem, unless other-
wise restrained, is free to drop to the position
shown in which position it remains throughout
the rest of the revolution of the cam.

A spring 40 has one end secured to the rod 30,
This spring 40 serves to oppose the action of the
motor during the valve opening portion of the
cycle ang is effective to aid the motor after the
high point 83 of the cam has left the cam follower
31.

It will be recalled that in the previous para-
graph it was stated that the valve stem, after the
cam follower 37 has passed over the high point
of the cam, would be free to return to the posi-
tion shown unless otherwise restrained. Suitable
means are provided for normally holding the
valve stem in valve open position when moved to
this position. This means comprises an electro-
magnet 48 which cooperates with an armature 48
secured to the upper end of valve stem (8. The
electromagnet 45 is provided with a winding 47
in the conventional manner., When the valve
stem is moved to its uppermost position by the
action of cam 3!, armature 46 is firmly moved
into engagement with the electromagnet 45.
Means are provided for energizing the electro-
magnet at this stage of the cycle so that the elec-
tromagnet is normally able to maintain the valve
in open position as will be described latter.

A thermostat 50 is provided for controlling the
operation of the valve, It is to be understood that
any other control switch can be utilized. The
thermostat as illustrated, comprises a bimetallic
element 5 to which are secured contact arms 52
and 53 which engage with contacts 54 and 55, re-
spectively. Contact arm 52 is less widely sepa-
rated from contact 54 than contact arm 83 is
from contact 38. The bimetallic element &{ is so
arranged that it moves the contact arms 52 and
53 to the left upon a temperature fall as indi-
cated by the legends on the drawing wherein the
letter C represents “cold” and the letter H rep-
resents “hot.”” Upon a fall in temperature, due
to the unequal spacing of the contact arms from
the contacts, contact arm 52 will engage contact
54 and upon further fall in temperature contact
arm 53 will engage contact 85. Energization of
the motor is further controlled by a maintaining
switch generally designated by the numeral §2.
This switch comprises a pair of switch blades 89
and 60. The blades 59 and 60 are secured to an
insulated block 61, The blade 60 has a curved
upper portion 62 forming a cam surface cooper-
ating with an arm 63 of insulating material se-
cured to the valve stem 8. Upon upward move-
ment of valve stem I8, the arm 63 engages the
curved portion 62 of switch blade 60 and moves
switch blade 60 into circuit making engagement
with switch blade 59.

Energization of the motor is further controlled
by a cycling switch mechanism including a pair
of cooperating switch blades 710 and Ti. The
‘switch blade 10 has an upwardly projecting por-
tion 713 which cooperates with a pin 72 concen-
trically carried by the gear 25. When the gear
25 is in the position shown, a pin 12 engages the
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portion 11 of switch blade 10 to hold switch blade
70 in its lowermost position. A pin T4 of insulat-
ing material carried by the valve stem 18 coop-
erates with the switch blade Tt. When the valve
stem is in valve closed position, as shown, the
switch blade 11 is engaged by pin 14 and held in
its lowermost position wherein it contacts switch
blade 10 even when this switch blade is depressed
by engagement of pin 12 with portion 1{ thereof,
as previously described. Both switch blades 10
and 14 are biased upwardly.

A step down transformer 77 is provided for the
purpose of supplying low voltage power for the
operation of the motor and lts control system. This
transformer comprises a line voltage primary
winding 18 and a low voltage secondary winding
719. The line voltage primary 18 is connected to
line wires 80 and 81 leading to a suitable source
of power (not shown).

Operation of species of Figure 1

As previously indicated, the various elements
are shown in the position occupied when the valve
is closed. This is the position which they assume
when the temperature to which thermostat 50 is
subjected is at or above the desired value. Upon
a drop in temperature, switch blade 52 is first
moved into engagement with contact 54. This,
by itself, results in the establishment of no ener-~
gizing circuits. Upon a further drop in tempera-
ture, switch blade §3 is moved into engagement
with contact 58 and the following energizing cir-
cuit is established to the field winding 22: from
the upper terminal of secondary 1§ through con-
ductor 83, contact 54, contact arm 52, contact
arm 33, contact 5%, conductors 84 and 85, field

;. winding 22, conductor 86, switch blades 70 and
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71, and conductors 87 and 88 to the other termi-
nal of secondary 79. The energization of field
winding 22, as previously explained, results in
clockwise rotation of gear 25 and shafts 26 and
21. 'The rotation of shaft 27 together with cam

- 3§ results in the valve stem being moved upward-
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ly towards valve open position. While the up-
ward movement of valve stem {8 permits switch
arms T{ to move upwardly, this does not result
in the circuit being interrupted since the initial
movement of gear 25 alsc moves pin 12 away
from the upwardly projecting portion 13 of switch
blade 7B so as to allow this switch blade to fol-
low switch blade T4,

After an initial upward movement of valve
stem {8 has taken place, the arm 63 engages the
inclined portion 62 of switch blade 60 to move
switch blades §9 and 60 into contact making en-
gagement. The result is that the foliowing
maintaining circuit is established to field wind-
ing 22: from the upper terminal of secondary 79
through conductor 83, contact 54, contact arm
52, bimetallic element 51, conductor 8, switch
blades 60 and 59, conductors 82, 93, and 85 field
winding 22, conductor 86, switch blades 70 and
11 and conductors 81 and 88 to the other ter-
minal of secondary 19. It will be noted that this
new circuit to field winding 22 is independent of
contact arm $3 and contact §5. It is this con-
tact arm and contact which are the last to be
engaged and are consequently the first to be dis-
engaged. Thus it is assured that upon initial
engagement of both pairs of contacts the motor
will continue to remain energized even though
one set of contacts is immediately thereafter
separated. In this way, an appreciable tempera-
ture differential is required between the succes-
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sive operation of the device so that chattering or
excessively frequent operation is avoided. :
Upon engagement of both contact arms §2 and
53 with their respective contacts 54 and 55, an
energizing circuit is established to the winding
41 of electromagnet 45. As soon as switch blades
60 and 59 are moved into engagement, a main-
taining circuit is established to the winding 47.
Since this maintaining circuit is established be-
fore it is necessary for the electromagnet to be-
come active, it is only necessary to consider this
maintaining circuit which is as follows: from the
upper terminal of secondary 19 through conduc-
tor 83, contact 54, contact arm 52, bimetallic ele~
ment 81, conductor 81, switch blades 80 and 59,
conductors 92 and 95, winding 47, and conduc-
tors 96 and 88 to the other terminal of secondary
19. Since winding 41 is energized independently
of contact 55 during the initial movement of the
valve, it Is assured that when armature 46 is
moved into engagement with electromagnet 45,
the electromagnet will be effective to retain the
armature in engagement therewith. There is no
positive connection between the cam 31 and the
pin 371 so that as soon as the high point 33 of
cam 31 passes the pin 37 the valve stem is under
the sole control of magnet 45. The motor con-
tinues to rotate until the gear train returns to
the position shown at which time pin 12 engages
the upwardly projecting portion 713 of switch
blade 10 to move this blade to its lowermost po-
sition. Since switch blade T1 has moved upward-
1y by reason of the upward movement of pin T4
and since this pin is still in this uppermost posi-
tion by reason of the valve stem being held up-
wardly by the electromagnet 45, switch blades 10
and 11 will no longer be in engagement when
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switch blade 10 is moved to its lowermost posi-

tion. The result is that the switch blades 10 and
71 are separated at this point to terminate ener-
gization of the field winding 22. It will be seen
that the cam 31 and the pin 37 constitute a pair
of separable links, and that after the high point
33 of cam 3t passes pin 37, the links are sepa-
rated in such a manner that the valve is free to
return to its closed position upon release by the
magnet 45.

The valve disc 18 is held in open position as
long as electromagnet 45 remains energized.
This will continue as Iong as contact arm 52 of
the thermostat is in engagement with contact 54.
Switch 58, connected in parallel with contacts
5355, is closed. Therefore separation of con-
tacts 53 and 55 does not affect the energization
of electromagnet 45. As soon as the contact arm
52 separates from contact 54, the winding 47 of
electromagnet 45 will be deenergized so as to per-
mit the biasing spring 17 to move the valve
abruptly to closed position.

The maintaining circuit previously described,
including contacts 52—54 and switch 58, prevents
the opening of contacts 53-—55 from causing im-
mediate deenergization of solenoid 45 and conse-
quent closure of valve 16. An appreciable differ-
ential is thereby provided between the tempera-
ture at which contacts 53—55 close, causing the
valve to open, and the temperature at which
contacts 5254 open, causing the valve to close.
This temperature differential prevents erratic
operation of the valve because of chattering ther-
mostat contacts either due to vibration, or from

. other causes.

A common application of thermostatically con-
trolled motorized valve is in the gas heating art
wherein the valve controls the flow of gas to a
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gas'burner in accordance with the need for burn-
er operation as indicated by the temperature to
which the thermostat is responsive. In this field,
it is essential that if there is a power failure, the
valve will be moved to closed position. It will
readily be seen that where the normal cycle is
completed, the valve is under the sole control of
the electromagnet and obviously any power fail-
ure results in immediate closure of valve-disc
16. It is always possible, though unlikely, that
such a power failure might occur during the
opening cycle and in such a case, if some other
means than motor 20 were not provided for
actuating the gear train 24, the cam 31 might
be left in intermediate position wherein the
valve would be held in a partiaily open position.
The spring 40 is provided for guarding against
such a contingency. The spring 40, acting
through the crank arm formed of crank arms 28
and 29 and rod 30 tends to bias the gear 25 and
cam 31 in a counter-clockwise direction during
the initial portion of the operating cycle. As the
valve approaches open position the moment arm
exerted by spring 40 is increased due to the fact
that the crank arms 28 and 29 tend to approach
a position more nearly transverse to the direc-
tion of pull of spring 40. Before the crank arms
28 and 29 have revolved 180° to the dead center
position, the high point 33 of cam 31 has moved
from underneath the pin 37 so that even if a
power failure resulted in the cam 31 remaining
in this position, the valve could completely close.
As pointed out previously, the radius of the cam
surface is constant from point 34 to point 35
so that when the cam is in any position wherein
the cam follower 371 would engage this portion
of the cam surface, the valve can move to com-
pletely closed position.

It will be seen that I have provided an ar-
rangement wherein a motor is employed to drive
a valve to open position, leave it under the con-
trol of a holding means and then to return the
gear train and the various other elements of
the connecting mechanism to the starting posi-
tion. In this way it is assured that the valve
will always be free to close upon termination of
the holding effect of the holding means. It will
further be noted that I have provided means
whereby the valve may be safely closed in the
event of a power failure at any time during its
cperating cycle.

Modification of Figure 2

In Figure 2, there is illustrated a slightly
modified form of holding means which may be
employed with the valve of Figure 1. In the
arrangement of this figure, an electromagnetic
lateh is employed in lieu of a plain electromag-
net. Such a latch has the advantage that it is
capable of holding a considerably greater load
for the same number of ampere-turns in the
electromagnet. The valve stem in this figure is
designated by the numeral 10f. It will be un-
derstocd that this valve stem is identical in func-
tion and arrangement to the valve stem (8 of
Figure 1 with the sole exception that instead of
an armature being secured at the upper end
thereof, the valve stem is provided with a notch
102. A pivoted latch 1083 has a nose portion 104
which is adapted to extend into the notch 102
and retain the valve stem against downward
movement. Secured to the horizontal arm of the
pivoted latch 103 is an armature 104 which co-
operates with an electromagnet 105. The latch
103 is pivoted about a pivot 106 and is biased
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clockwise by a spriig 108. ‘The electromagnet
05 when energized overcomes the effect of
spring 108 to maintain the latch in its latching
position. As soon as the electromagnet s de-
energized however the spring 108 is effective to
rotate the latch 103 in a clockwise direction to
move the nose 104 out of the notch 102 and per-
mit downward movement of the valve stem 101.
It will be understood that the electromagnet 105
is connected into the circuit in the same manner
as magnet 45 of Figure 1 and that the operat_lon
of this system is in all other respects identical
to that of Figure 1.

Species of Figure 3

In Figure 3 I have shown a modified form of
my invention. In the arrangement of this figure,
a motor is effective to move the valve in cooper-
ative relation with a holding means as in i_;he
species of Figure 1. Unlike the previous species,
however, a biasing spring is effective to return
the motor and its connecting mechanism to the
starting position. .

Referring to the specific structure of Pigure 3
the valve is generally designated by the reference
numeral 115, this valve is provided with a valve
stem ({6, The valve is similar in construction to
the valve of Figure 1 so that upward movement
of valve stem 16 causes the valve to be moved
to open position and downward movement of
stem 116 causes the valve to be closed.

A motor 120 is employed 7or positioning the
valve. This motor comprises a rotor 12! and a
field winding (22. The rotor 12( is connected
through a reduction gear train comprising a
gear 126 at the low speed of the gear train. A
pin 127 projects outwardly from the gear 126
and is adapted to cooperate with a hook {28.
The hook {28 is pivotally secured at 12§ to a
lever 1308 pivotally supported by a pivot pn 132,
The lever {38 extends through an elongated eye
portion 134 at the upper end of valve stem 16,
The motor 128 is so designed as to cause clock-
wise movement of gear 126 upon energization
of the motor. Upon such clockwise movement,
the pin 127 engages the hook 128 and rotates
the lever 136 in a clockwise direction. This re-
sults in the lever 138 moving valve stem {(§ up-
wardly.

A coil spring {33 is associated with the lever ;

130 for returning the transmission mechanism to
its starting position. The spring (33 is posi-
tioned about the pivot pin 132. One arm of
spring 133 engages a pin 138 secured to lever 130
and the other arm engages a fixed pin 128. The
result is that spring 133 exerts a force tending
to rotate lever 130 in a counter-clockwise direc-
tion.

An electromagnet 140 is provided for retaining
the valve stem in valve open position. This elec-
tromagnet comprises a core {41 and a winding
142, Cooperating with the core 14i is an arma-
ture 144 carried by a lever (45 pivoted about a
fixed pivot pin 146. A spring 50 biases the lever
145 away from the electromagnet. Also secured
to the pivot pin 146 is a member 147. A spring
148 is connected between the outer ends of mem-
ber 14T and lever 145 so as to tend to rotate
member (47 clockwise with respect to lever 145.
Such clockwise movement is limited by a stop
pin 149 carried by lever i145. Member 147 is thus
connected to lever 145 through a strain release
connection whereby the member 147 unless
otherwise restrained tends to rotate with lever
145, Carried at the lower end of member (47
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is a projection 152 which is adapted to enter &
notch 154 in the valve stem 116 when the stem
is raised to substantially valve open position.

Secured to the left hand end of lever 145 is a
switch blade 156 which is adapted to cooperate
with a fixed contact §51. The switch blade (56
and contact 57 are employed for establishing a
maintaining circuit to the apparatus as will be
presently described.

An over center snap action switch is employed
for controlling the energization of the motor.
This switch comprises a switch arm (60 and an
arm 161 both pivoted about g pivot point 162.
Connecting the two members 160 and 161 is a
spring 164. The switch arm 160 is adapted to
engage a contact 165. The arm 161 is positioned

. by two arms 167 and 168 projecting from valve
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stem 116. As the valve stem is moved upwardly,
the arm (67 is effective to rotate arm 160 in g
clockwise direction until the arm 161 is aligned
with arm 160. This portion of the movement is
resisted by spring 164. As soon as arm {61 is
moved farther however, it is past the “dead cen-
ter” position so that spring 164 is immediately
effective to continue the clockwise movement of
arm {6! until it engages the upper arm (68
whereupon arm 60 is abruptly moved upwardly
until it engages a stop pin 169. The switch arm
160 is thus separated from contact 165 with a
snap action. The projecting arms 161 and (68
are so positioned that this snap separation of
switch blade 160 of contact 165 takes place just
as the valve reaches open position and at the
time when notch 154 is adjacent the projection
152 of member 1417,

A thermostat 174 controls the operation of the
valve. This thermostat is equivalent in function
and in structure to thermostat 50 of the species
of FFigure 1. The thermostat comprises a bimetal-
lic element 112 to which are secured contact arms
113 and (14. The bimetallic element is effective
upon a temperature drop to move contact arms
{13 and 114 to the left and upon a temperature
rise to the right. Contact arms {13 ang {14 are
adapted to engage fixed contacts 115 and 116.
The spacings of the contact arms {13 and 114
from contacts 175 and 1716 are such that contact
arm 118 is first engaged with contact 715 and
contact arm (74 is then engaged with contact
176.

A step down transformer 180 is employed for
supplying low voltage power to the motor and
its control system. Thig transformer comprises
a line voltage primary 18! and a low voltage
secondary 182. The line voltage primary 181 is
connected to a suitable source of prower (not
shown).

Operation of Figure 3 species

The various elements are shown in the posi-
tion they assume when the temperature is at or
above the desired value. Under these conditions
the valve is in its closed position. Upon a tem-
perature drop, contact arm {13 is moved into

5 engagement with contact 175 and upon a further

drop, contact arm 1714 is moved into engagement
with contact {16. No energizing circuit is es-
tablished until contact arm 174 engages contact
176. As soon as this happens, the following en-
ergizing circuit is established to the field wind-
ing 122: from the right hand terminal of seeond-
ary 182 through conductor 183, contact | 15, con-
tact arm (13, contact arm 114, contact {76, con-
ductors (85 and {86, field winding 122, conductor
187, contact arm 160, contact 165 and conductors
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188 and i84 to the other terminal of secondary
182. The establishment of this circuit causes
energiaztion of fleld winding 122 and rotation of
the gear train in such a direction that gear 125
is moved in a clockwise direction. As previously
explained, this causes the pin 127 to engage with
hook (28 and rotate lever 130 in a clockwise di-
rection. This movement of lever 130 results in
valve stem 16 being raised towards valve open
position.

At the same time that the fleld winding 122
is first energized, a circuit is established to the
winding (42 of the electromagnet (40 as fol-
lows: from the right hand terminal of second-
ary 180 through conductor 183, contact {15, con-

tact arms 113 and 174, contact 176, conductors

185, 189, and 190, magnet winding 142 and con-
ductors 191 and 184 to the other terminal of
secondary i82. The energization of electromag-
net 140 results in the lever {45 being rotated in a
clockwise direction. While movement of mem-
ber {41 is impeded by reason of the fact that
the projection engages the right hand edge of

" valve 116 and is unable to enter the notch 54,

movement of lever [45 is still possible due to
the strain release connection between members
145 and 141. In other words, the lever 145 is
moved upwardly until the armature 144 engages
the core 141 against the action of spring 150 and
spring 148 which urges the projection {52 against
the edge of valve stem [16. Movement of lever
145 in the manner described results in the move-
ment of switch blade 156 into engagement with
contact 157. As soon as such engagement takes
place, a maintaining circuit is established to
the field winding as follows: from the right hand
terminal of secondary 182 through conductor
183, contact 115, contact arm 173, bimetallic ele-
ment 712, conductor {94, contact 157, switch blade
156, conductors 195, 189, and 186, fleld winding
122, conductor 181, switch arm 160, contact {65,
and conductors 188 and 184 to the other termi-
nal of the secondary 182. At the same time a
maintaining circuit is established to the magnet
182 as follows: from.the right hand terminal
of secondary 182 through conductor 183, contact
{15, contact arm 173, bimetallic element i12, con-
ductor 194, contact 157, contact arm 156, con-
ductors 195 and 180, magnet winding 142 and

conductors 181 and 184 to the other terminal 5

of secondary 182.

The establishment of the two maintaining cir-
cuits just traced results in the energization of
the motor and of the electromagnet being inde-

pendent of the engagement of contact arm {714 a;

with contact arm [76. The advantage of this
feature is the same as described in connection
with Figure 1. In other words, a differential is
introduced into the operation to prevent chatter-
ing or excessively frequent operations of the
valve.

As the valve approaches open position, the
notch 154 in the valve stem (16 comes adja-
cent the projection 152 of member 147. This
member is forced into the notch by reason of the
action of spring 148 which, as previously ex-
plained, has been placed under tension by move-
ment of the lever 145 into the position in which
the armature is engaged with the electromagnet.
Immediately after the projection 152 has en-
tered the notch 154, the arm (61 is moved be-
yond center with respect to arm 160 so as to
cause these two arms to snap over center there-
by abruptly separating switch arm {60 from con-

tact 165. The separation of these two contacts 1
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results in the interruption of both of the cir-
cuits to field winding 122 previously traced. The
motor is thus completely deenergized so that bias-
ing spring 133 is now free to rotate lever 130 in
a counter-clockwise direction. The biasing
spring 133 is of such size that it is able to ro-
tate the gear train 125 and the motor rotor 121
in the reverse direction back to their original
positions. Such return movement of lever 130
does not cause the valve to close due to the fact
that the valve stem is now latched in open po-
sition by the projection 152 of member {41 which
extends into the notch 154. The movement of
lever 130 downwardly in a counter-clockwise di-
rection, in spite of the valve stem {18 remain-
ing in valve open position, is possible because of
the elongated eye portion 134 which provides
the connection between the lever 130 and the
valve stem 116.

Tt will be seen that the lever 130 and the elon-
gated eye portion 134 of stem 11 6 constitute a
pair of separable links, and that after lever 130
is returned to the bottom of the eye portion 134
by the action of spring 133, the links are sep-
arated in such a manner that the valve is free
to return to its closed position upon release of
projection 152 by electromagnet 142,

The valve remains in its open position until
contact arm 113 has separated from contact 1715.
When this happens, the electromagnet 140 is
deenergized so that the lever 145 moves to the
position shown in the drawings in which the
projection 152 is no longer in the notch 154,
This movement of lever 145 is caused by
not only the effect of gravity on the lever but also
by the biasing spring 150.

As with the species of Figures 1 and 2, it is
assured that the valve will always return to
closed position in the event of power failure re-
gardless of when such power failure occurs. Ob-
viously such a power failure will result in the
release of armature i44 so that the lever 145
is ineffective to retain the valve in open posi-
tion. If the power failure occurs before the
projection 152 has entered the notch i54, then
the valve is being held in open position only by
the action of motor i20. Upon such power fail-
ure at this time, the spring 133 is effective fo
return the transmission mechanism to its initial
position and the valve returns to its closed po-
sition by its own biasing means.

Whenever the valve stem returns to closed po-
sition, switch arm 160 is snapped back into en-
gagement with contact 165 through the action
of the projecting arm 168. Switch blade 160 is
thus again positioned in engagement with con-
tact 165 so as to make possible the reenergiza-
tion of the motor for the next operating cycle.

While the invention has been described in con-
nection with valve operators since this is the
application for which it is most adapted, it is
to be understood that the invention is applica-
ble to the positioning of other devices movable
between a safe position to which the device is

- biased and a further active position. In gen-

eral, while I have shown certain specific em-
bodiments of my invention, it is to be under-
stood that this is for purposes of illustration only
and that the invention is to be limited only by
the scope of the appended claims.

I claim as my invention:

1. In combination, a member movable between
a safe first position and an active second position,
said member being biased to said safe first posi-
tion, electrically operated holding means for re-
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taining said member in said second position when
an element associated with said member is moved
into cooperative relation therewith, motor means
including a uni-directional electric motor and a
biasing means, means for transmitting motion
from said motor means to said member, a main
control switch, switching means operable by said
motor means and said member, a source of power,
means controlled by said main control switch for
connecting said source of power to said electrical-
ly operated holding means, and means controlled
by said switching means operative to control the
energization of said electric motor in such a man-
ner that said motor is effective to move sa:d ele-
ment into cooperative relation with said holding
means and subsequently to drive said motion
transmitting means back to its original position,
said biasing means being so connected to said
motion transmitting means that in the event of
power failure during the movement of said motor
it is effective to move said motion transmitting
means to a position wherein said member is free
to move by its bias to said first position.

2. In combination, a member movable between
a safe first position and an active second posi-
tion, said member being biased to said safe first
position, electrically operated holding means for
retaining said member in said second position
when an element associated with said member
is moved into cooperative relation therewith, mo-
tor means including an electric motor and a bias-
ing means, means for transmitting motion from
said motor means to said member, a main control
switch, a normally closed cycling switch, means
for opening said switch when said member is in
said second position and said transmission means
is returned to said original position, a source of
power, means controlled by said main control
switch for connecting said source of power to said
electrically operated holding means, and a cir-
cuit for said motor including said cycling switch
operative to cause the energization of said rotary
electric motor by said source of power until said
element is moved into cooperative relation with

said holding means and said motion transmitting .

means is returned to its original position, said
biasing means being so connected to said motion
transmitting means that in the event of power
failure during the movement of said motor it is
effective to move said motion transmitting means
to a position wherein said member is free to move
by its bias to said first position.

3. In combination, 2 member movable between
a safe first position and an active second position,
said member being biased to said safe first posi-
tion, electromagnetic holding means for retain-
ing said member in said second position when an
armature associated with said member is moved
into cooperative relation therewith, a rotary elec-
tric motor, means for transmitting motion from
said motor to said member, a connection between
snid metion transmitting means and said member
permitting movement of said motion transmit-
ting means back to its original position without
affecting the position of said member when said
member is in said second position, a ‘main control
switeh, switching means operable in accordance
with the position of said member, a source of
power, means controlled by said main control
switch for connecting said source of power to said
electromagnetic holding means, and a single en-
ergizing circuit for said motor controlled by both
said main control switch and said switching
means operative upon closure of said main con-
troi switch to control the energization of the mo-
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tor by said source of power in such a manner that
said armature is moved into cooperative rela-
tion with said holding means and said motion
transmitting means is then returned to its origi-
nal position.

4. In combination, a member movable between
a safe first position and an active second position,
said member being biased to said safe first posi-
tion, clectrically operated holding means for re-
taining said member in said second position
when an element associated with said member is
moved into cooperative relation therewith, mo-
tor means including a rotary electric motor and
a biasing means, means for transmitting motion
from said motor means to said member, a con-
nection between said motion transmitting means
and said member permitting movement of said
motion transmitting means back to its original
position without affecting the position of said
member when said- member is in said second
position, a main control switch, switching means
operable in accordance with the position of said
member, a source of power, means controlled by
said main control switch for connecting said
source of power to said electrically operated
holding meens, and means controlled by both
said main control switch and said switching
means operative upon closure of said main con-
trol switch to control the energization of said
rotary electric motor by said source of power in
such a manner that said element is moved into
cooperative relation with said holding means and
said motion transmitting means is then returned
to its criginal position, said biasing means being
so connected to said motion transmitting means
that in the event of power failure during the
movement of said motor it is effective to move
said motion transmitting means to a position
wherein said member is free to move by its bias
to said first position.

5. In combination, a member movable between
a safe first position and an active second posi-
tion, said member being biased to said safe first
position, electrically operated holding means for
retaining said member in said second position
when an element associated with said member is
moved into cooperative relation therewith, mo-
tor means including a rotary electric motor and
a biasing means, means for transmitting motion
from said motor means to said member, a con-
nection between said motion transmitting means
and said member permitting movement of said
motion transmitting means back to its original
position without affecting the position of said
member when said member is in said second po-
sition, a main control switch, switching means
operable by said motor means and said member,
a source of power, means controlled by said main
control switch for connecting said source of
power to said electrically operated holding means,
and means controlled by both said main control
switch and said switching means operative upon
closure of said main control switch to cause said
motor to be energized until it has moved said
element into cooperative relationship with said
holding means and has then driven said motion
transmitting mechanism back to it original po-
sition, said biasing means being so connected to
said motion fransmitting means that in the event
of power failure during the movement of said
motor it is effective to move said motion trans-
mitting means to a position wherein said mem-
ber is free to move by its bias to said first po-
sition.

6. In combination, a member movable between
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a safe first position and an active second posi-
tion, said member being biased to said safe first
position, electrically operated holding means for
retaining said member in said second position
when an element associated with said member
is moved into cooperative relation therewith, mo-
tor means including a rotary electric motor and
a biasing means, means for transmitting motion
from said motor means to said member, a con-
nection between said motion transmitting means
and said member permitting movement of said
motion transmitting means back to its original
position without affecting the position of said
member when said member is in said second
position, a main control switch, switching means
operated by said member, a source of power,
means controlled by said main control switch
for connecting said source of power to said elec-
trically operated holding means, and means con-

trolled by both said main control switch and said 2

switching means operative upon closure of said
main control switch to cause said motor to be
energized until it has moved said element into
cooperative relationship with said holding means

and to deenergize said motor immediately there- .

after, said biasing means being effective upon
deenergization of said motor at any time to re-
turn said motion transmitting means to its start-
ing position.

7. In combination, a member movable between 3

a safe first position and an active second posi-
tion, said member being biased to said safe first
position, electrically operated holding means for
retaining sajd member in said second position

when an element associated with said member is

moved into cooperative relation therewith, mo-
tor means including an electric motor and a
biasing means, transmission means between said
motor means and said member comprising a
rotary cam driven by said motor and a cam fol-
lower associated with said member, said cam
having a substantial portion of its periphery of
uniform radius and the remainder of gradually
increasing radius, said uniform radius being of
such magnitude that when the cam follower is
in engagement with that portion of the cam, said
member is maintained in said safe position by
its bias, a main control switch, switching means
operable by said movable member and said motor
means, a source of power, means controlled by
said main control switch for connecting said
source of power to said electrically operated hold-
ing means. and means controlled by said switch-
ing means operative to control the energization
of said electric motor by said source of power
in such a manner that said element is moved
into cooperative relation with said holding means
and said transmission means is then returned
to its original position, said biasing means being
so connected to said transmission means that in
the event of power failure during the movement
of said motor it is effective at all times to insure
that said cam is moved to a position wherein
said cam follower engages the portion of said
cam surface of uniform radius so that said mem-
ber is moved by its bias to said first position.

8. In combination, a member movable be-~
tween a safe first position and an active second
position, said member being biased to said safe

first position, a latch for retaining said member 7

in said second position when an element asso-
ciated with said member is moved into cooper-
ative relation therewith, an electromagnet for
moving said latch to its operative position, a
switch positioned by said electromagnet, a
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strain release connection between said latch
and said electromagnet so that upon energization
thereof said electromagnet can assume its ener-
gized position and position said switch even
though said element is not in cooperative rela-
tion with said latch, an electric motor for mov-
ing said member to said second position, a main
control switch, switching means operable by said
movable menmber, a source of power, means con-
trolled by said main control switch for connect-
ing said source of power to said electromagnet
to cause said electromagnet to bias said latch
ta its operative position and to position its as-
sociated switch, and means controlled by said

" electromagnet switch and said switching means

for causing the energization of the motor to move
said element into cooperative relation with said
latch and thereafter deenergizing said motor.

9. In combination, a member biased to a first
position, a latch for retaining said member in
a second position when a shoulder portion ot said
member is moved adjacent said latch, an elec-
tromagnet for moving said latch to its operative
position, a switch positioned by said electromag-
net, a strain release connection between said
latch and said electromagnet so that upon ener-
gization thereof said electromagnet can assume
its energized position and position said switch
even though said shoulder is not adjacent said
Jatch, an electric motor for moving said member
to said second position, a main control means
under the control of said main control switch for
energizing said electromagnet to cause said elec-
tromagnet to bias said latch to its operative po-
sition and to position its associated switch,
switching means operated by said member, and
means controlled by both said electromagnet
switch and said switching means operative as a
result of closure of said main control switch to
cause energization of the motor until said shoul-
der portion is engaged by said latch and there-
after to deenergize said motor.

10. In combination, a member movable be-
tween a first position and a second position,
means biasing said member to said first position,
electrically operated means for holding said
member in said second position against the ac-
tion of said hiasing means, motor means includ-
ing an electric motor and a second biasing m.eans,
means for transmitting motion from said motor
means to said member, a connection between said
motion transmitting means and said member
permitting movement of said transmitting means
back to a position corresponding with the first
position of said member while said member re-
mains in its second position, a first switch, a
second switch operable in accordance with the
position of said member, an energizing circuit
for said holding means, an energizing circuit for
said motor, and means including said circuits
controlled by said switches and operative upon
closure of said first switch to cause said motor
means to meve said transmitting means and
hence said member from first to second position
and then to return only said transmitting means
to its position corresponding to the first position
of said member said second biasing means be-
ing so connected to said motion transmitting
means that in the event of power failure during
the movement of said motor it is effective to
move said motion transmitting means to a posi-
tion wherein said member is free to move by its
bias to said first position.

11, In combination, a member movable be-
tween a first position and a second position,
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means biasing said member to said first position,
electrically operated means for holding said
member in said second position against the ac-
tion of said biasing means, motor means inciud-
ing an electric motor and a second biasing means,
means for transmitting motion from said motor
means to said member, a connection between said
motion transmitting means and said member
permitting movement of said transmitting means
back to a position corresponding with the first
position of said member while said member re-
mains in its second position, a first switch, a
second switch operable in accordance with the
relative positions of said transmitting means
and said member, an energizing circuit for said
holding means, an energizing circuit for said
motor, and means including said circuits, con-
trolled by said switches and operative upon clo-
sure of said first switch to cause said motor
means to move said transmitting means and
hence said member from first position to second
position and then to return only said transmit-
ting means to its position corresponding to the
first position of said member said second bias-
ing means being so connected to said motion
transmitting means that in the event of power
failure during the movement of .said motor it
is effective to move said motion transmitting
means to a position wherein said member is free
to move by its bias to said first position.

12. In combination, a member movable between
a first position and a second position, means
biasing said member to said first position, elec-
trically operated means for holding said member
in said second position against the action of said
biasing means, motor means including an elec-
tric motor and a second biasing means, means for
transmitting motion from said motor means to
said member, a connection between said motion
transmitting means and said member permitting
movement of said transmitting means back to a
position corresponding with the first position of
said member while said member remains in its
second position, a first switch, a second switch
operated by said member, an energizing circuit
for said holding means, an energizing circuit for
said motor, and means including said circuits
controlled by said switches and operative upon
closure of said first switch to cause said motor
means to move said transmitting means and
hence said member from first position to second
position and then to return only said transmit-
ting means to its position corresponding to the
first position of said member said second biasing
means being so connected to said motion trans-
mitting means that in the event of power failure
during the movement of said motor it is effective
to move said motion transmitting means to a po-
sition wherein said member is free to move by
its bias to said first position.

13. In combination, & member biased to 2 first
inactive position, holding means for retaining
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said member in a second active position when an
element associated with said member is moved
into cooperative relationship therewith, a rotary
electric motor, means for transmitting motion
between said motor and said member, a main
control switch, a second switch operable in ac-
cordance with the position of said member, and
a single energizing circuit including said motor
controlled by said switches and operative upon
closure of said main control switch to cause
movement of said member from first to second
position, thereby moving said element into co-
operative relationship with said holding means,
and then to cause movement of said motion-
transmitting means to a position corresponding
to the first position of said member.

14. In combination, a member biased to a first
position, an electromagnet for retaining said
member in a second position when an armature
connected to and movable with said member is
moved into cngagement with said electromagnet.
an electric motor, means for transmitting mo-
tion from said motor to said member, a connec-
tion between said transmitting means and said
member permitting movement of said transmit-
ting means hack to its original position while said
member remains in its second position, a main
control switch, a second switch operable in ac-
cordance with the position of said member, and
a single energizing circuit including said motor
controlled by said switches and operative upon
closure of said main control switch to cause
movement of said member from first to second
position, thereby moving said armature into en-
gagement with said electromagnet, and then to
cause. movement of said motion-transmitting
means to a position corresponding to the first
position of said member.

15. In combination, a member biased to a first
position, electically operated holding means for
retaining said member in a second position when
an element associated with said member is moved
into cooperative relationship with said holding
means, an electric motor, means for transmitting
motion from said motor to said member, a con-
nection between said transmitting means and
said chamber permitting movement of said
transmifting means back to its original position
while said member remains in its second posi-
tion, a main control switch, a second switch oper-
able in accordance with the position of said mem-
ber, and a single energizing circuit including said
motor controlled by said switches and operative
upon closure of said main control switch to cause
movement of said member from first to second
position, thereby moving said element into co-
operative relationship with said holding means,
and then to cause movement of said mection-
transmitting means to a positicn corresponding
to the first position of said member.

ROBERT S. CRAIG.




