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The present invention relates to control appa-
ratus in general and particularly to motorized
valves.

An object of this invention is to construct an
improved valve of the type which is biased to
closed position and operable toward open posi-
tion by an electrical motor.

Another object of the present invention is to
provide a braking mechanism for a motor-driven
valve which shall be effective to hold the valve
in a predetermined open position, but which
shall be ineffective in the event of power failure.

Another object is to provide improved and sim-
plified control apparatus for a motorized valve
whereby the valve may be automatically moved
to any of three positions, for example, full open,
intermediate and closed.

A further object of the present invention is
to provide, in an electrically actuated valve of
the type which may be energized in one manner
for movement toward open position and in an-
othher manner for holding in an open position,
a braking mechanism which is effective only
when the valve is energized for hoiding.

A further object of the invention is to provide
an improved and simplified control circuit for
a motorized valve operable between closed, in-
termediate, and open positions. A still further
object is to provide, in such a control circuit,
means for adjusting the intermediate position
with respect to the cpen and closed positions.

A further object of the present invention is to
provide a motor operator device having an arma-
ture movable in an endwise direction and wind-
ing means controliable for energization at differ-
ent intensities, and braking means operated upon
endwise movement of said armature to a posi-
tion indicative of energization of said winding
means at one predetermined intensity.

Other objects and advantages of the present
invention will become apparent from a considera-
tion of the attached specification, claims, and
drawing, in which:

Figure 1 represents, somewhat diagrammati-
cally, a valve operating arrangement embodying
my invention,

Figure 2 represents a modification of the hrak-
ing mechanism shown in Figure 1, and

Tigures 3 and 4 illustrate certain parts of the
arrangement shown in Figure 1, in different posi-
tions corresponding to different conditions of cp-
eration.

In Figure 1, a burner {6 is shown, to which a
mixture of fuel and air is supplied through a
pipe Il. The air may be admitted to the pipe
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{1 by means of a manifold 12 of any conventional
type. The supply of fuel through the pipe 11 is
controlled by a valve (3.

The valve [3 is operated by means of a stem
{4 projecting upwardly therefrom, the upper end
of which is connected to a lever 15. The left-
hand end of the lever (5 is pivotally connected
to a vertical link 16. The upper end of the ver-
tical link I8 is provided with a hook 20 which
cooperates with a pin 21 attached to a gear 22.
The gear 22 is the last of a train, generally indi-
cated at 23, driven by a motor 24, which is pro-
vided with two stator windings 25 and 26.

The valve (3 is provided with a spring or other
internal biasing means (not shown) which tends
to keep it in closed position and is capable of
moving the valve and gear train to closed posi-
tion when the motor 24 is deenergized.

The motor 24 is provided with a rotor 38 which
turns on a shaft 3f. The shaft 3{ is mounted
for rotation and for endwise translation in bear-
ings 32 and 33. The right-hand end shaft 31,
as it appears in the drawing, is provided with
a thrust bearing plate 34. A compression spring
35 bears against the plate 34, the cther end of
the spring 35 being fixed.

A pinion 40 and a cam 4{ are also mounted on
the shaft 31 of motor 24. The cam #4[ is pro-
vided with high end portions 42 and 43 and a low
central portion £4. A spring 45 is supported at
one end 46 and biased so that a suitably formed
central portion 41 engages the cam &1, and serves
as a follower therefor. A dog 48 is supported at
the end of the spring on 45 opposite its support
45. The arrangement is such that when the fol-
lower portion 47 is riding on the high parts 42
and 43 of the cam 4f, the dog 48 is held out of
engagement with the pinion 48. When the fol-
lower 471 drops to the low central portion of the
cam 41, the dog 48 moves into engagement with
the teeth of pinion 48, thercby preventing rota-
tion of the pinion.

Winding 25, hereinafter referred to as the run-
ning winding, is more powerful than winding 26,
hereinafter referred to as the holding winding.
As indicated in the drawing, the center of wind-
ing 26 may be located somewhat to the left of the
center of winding 25, for a purpose to be de-
scribed.

When the motor windings 25 and 26 are deener-
gized, the spring 35 biases the shaft 31 to the
position shown in the drawing. In this position,
the follower 47 is riding on the high dwell portion
43 of the cam 41, thereby holding dog 48 out of
engagement with the pinion 49. If the winding
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25 alone is energized, the rotor 38 is magnetically
attracted and moves a short distance to the right,
compressing spring 35, and moving cam 41 so
that follower 4T drops to the central portion 44
of cam 4{, thereby causing engagement of dog 43
with pinion 40. When windings 25 and 26 are
both energized, the rotor 39 is attracted still fur-
ther to the right, because of the relatively greater
strength of winding 25 and its physical position to
the right of winding 28. This movement of rotor
30 carries cam 41 further to the right, causing the
follower 41 to move to the high dwell portion 42
of cam 4f. Movement of the follower 47 to the
high dwell porticn 42 of cam 41 causes disengage-
ment of dog 48 from pinion 40 and allows free
rotation of the rotor 39 under the infiuence of
windings 25 and 28.

It is not necessary that the winding 25 be dis-
posed with its maghetic center to the right of
the magnetic center of winding 26, as shown in
the drawing, in order to cause movement of rotor
30 to different positions upon selective energiza-
tion of the two windings. The same result may
be produced by the difference in strength of the
two windings, alene, as the stronger winding is
able to compress the spring 35 more than the
weaker, and hence moves the rotor 30 further
to the right.

Furthermore, it should ke obvious that the
brake arrangement shown in Fig. 1 is not limited
to engagement of dog 48 with pinion 40 on the
motor shaft. A similar dog could be readily de-
signed to engage other points on the gear train
between the motor and the valve.

Energization of the motor windings 25 and 25
is controlled by a thermostat generally indicated
as 50 which is located in the room or space being
heated by the burner 10 and consists of a bimetal-
lic element 5! operating in arm 52. As indicated
by the legend in the drawing, the operation of
the bimetallic element 51 is such as to move the
arm 52 to the left as the temperature decreases.
Pivotally attached to the arm 52 is a double-ended
contact arm 53 of magnetic material. The upper
end of the contact arm 53 which is longer than the
lower end cooperates with a stationary contact 54
and the lower end cooperates with a stationary
contact 55. Permanent magnets 56 and 57 are
provided adjacent each of the stationary contacts
50 as to give a snap action to the thermostat in a
manner to be described later.

A switching device 60, operated in accordance
with the position of the valve 13, cooperates with
the thermostat 53 in controlling the energization
of the motor windings 25 and 26. The switching
mechanism 60 is operated by a pair of cam mem-
bers €1 and 62. The cam member 62 is fixed on
the same shaft as the gear 22 and is connected
with cam €1 by an adjustable pin and slot connec-
tion 66. That part of the cam 61 concerned with
the operation of the switch mechanism 60 com-
prises a high dwell portion 63 and a low dwell
portion 64 connected by an intermediate abrupt
drop-off portion 65. The cam member 62 is of
smaller diameter than the cam member 61 and is
of uniform circular periphery except for a deer
notch 61. The radius of cam 62 is intermediate
that of the high dwell portion 63 of cam 61 and
that of low dwell portion 64 of cam 61.

The cam members 61 and 62 are preferahly
formed of insulating material. A flexible follower
arm 79 is rigidly supported at one end and suit-
ably formed at its other end 69 to engage the sur-
face of the cam members 61 and 62. The follower
70 is provided with a contact T{ intermediate
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its length. A series of flexible contact members
12, 13, 14, 15 and 16 are mounted above the flex-
ible arm 70 to be actuated thereby. These flexible
contact members are insulated from each other
by suitable insulating blocks by which they are
supported. The flexible arm 73 and the flexible
arm 15 are connected by an insulating member
11.

The system is supplied with energy through a
transformer 89 having a primary winding 81 and
a secondary winding 82.

Means are provided for holding the valve 13
partially open when the system is deenergized
as a result of power failure. This means includes
a rod 83 operable by a push button 84. The rod
83 is biased for movement to the left by a spring
86 surrounding the rod between the button 84 and
a fixed part which supports the rod. During pow-
er failure conditions, the left-hand end of the
lever 18 may be manually moved upwards and
the push button 84 may then be operated so that
the end of the rod 83 prevents downward move-
ment of the lever I5. An insulating disc 85 on
the rod 83 engages a flexibly biased switch arm
81 and normally tends to hold it out of engage-
ment with the stationary contact 88. When the
push button 84 is moved to the right, however,
the disc 85 moves to the right also and the bias
of the switch arm 87 carries it into engagement
with the stationary contact 88.

Figure 2 illustrates a modified form of the brake
mechanism shown in Figure 1. In Figure 2, the
shaft 31 carries a brake drum §0. A flexible arm
9f adjacent the shaft 31 is supported at one end
92 and carries at its opposite end a brake shoe 93.
The brake shoe 93 is of some suitable friction
material. When the shaft 31 is moved endwise
upon energization of the windings 25 and 26, the
drum 89 is carried into and out of engagement
with the brake shoe 83. The brake shoe 93 en-
gages drum 80 and prevents rotation of the shaft
31 when the winding 26 only is energized, The
operation is entirely analogous to the engagement
of dog 48 with pinion 48 when the winding 26
only is energized, as described in connection with
Figure 1.

Operation

The various parts of my system are shown in
Figure 1 in the position they assume when the
valve I3 is closed and the thermostat 50 is sat-
isfled. Under such conditions, let it be assumed
that the temperature in this space served by the
thermostat 50 beging to drop. The arm 52 is
thereby moved to the left by the action of the bi-
metallic element 51, and the upper end of the con-
tact arm 53 moves into the field of the permanent
magnet 58. This movement continues until the
strength of the magnetic field is sufficient to at-
tract the contact arm 53 with a sudden snapping
movement. This causes engagement of contact
arm 53 with stationary contact 54, thereby com-
pleting an energizing circuit for hoth windings
25 and 26 of motor 24.

The energizing circuit for motor winding 25
may he traced from the upper terminal of trans-
former secondary winding 82 through a conductor
108, winding 25, a conductor 101, a conductor 102,
contact arms 12, 12 and 13. a conductor 102, con-
tact 54, contact arm 53, arm 52, bimetallic ele-
ment 81, and conductors 184 and 165 to the lower
terminal of transformer secondary winding 82.

The energizing circuit for winding 26 may he
traced from the upper end of transformer sec-
ondary winding 82 through conductor {80, a con-
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ductor 106, winding 26, a conductor 107, contact
arms 15 and 16, a conductor 108, eonductor 183,
contact 54, switch arm 53, arm 52, bimetallic ele-
ment 51, and conductors 104 and 165 to the lower
terminal of transformer secondary winding 82.
Energization of windings 25 and 26 causes rotor
30 to be attracted to its extreme right hand posi-
tion, thereby lifting follower 47 to the high dwell
porticn 42 of cam 4!, and disengaging dog 48
from pinion 40. Energization of windings 25 and
26 also causes rotor 30 to rotate, thereby driving
the valve 13 toward open position. As the valve
13 is moved toward open position, the cam mem-
bers 61 and 62 are rotated in a clockwise direc~
tion. The movement of valve 13 towards oven
position continues until the cam members &1 and
62 reach the position illustrated in Pigure 3.
When the cam members 6f and 62 reach this. posi-
tion, the follower 69 drops from the high porticn
63 of cam 61. This movement allows the contact
members 12 and 13 to separate before follower
€9 engages cam member §2, thereby opening the
energizing circuit for the winding 25. Winding
26 is now energized alone, and rotor 306 is moved
to the left by the action of compression spring
35. The spring 35 moves the shaft 3! to the left
until the rotor 30 is at a position where the force
of spring 35 balances that of winding 28, at which
time follower 471 drops-into the low dwell portion
A4 of the cam 41, thereby causing engagement of
dog 48 with the pinion 40. Energization of wind-
ing 26 holds the rotor 30 in this intermediate
position against the action of spring 385. The
motor 24 is therefore locked against rotation by

engagement of dog 48 with pinion 40. Because of ;

this locking of the shaft 31, the rotor 30 may not
be caused to rotate because of small changes in
the applied voltage, such as are common o1 com-
mercial power lines.

The cam members 61 and 62 are therefore posi-
tively held in the position shown in Fig. 3, where
the follower 68 has just moved off the high dwell
portion 63 of cam 6(, and has not yet engaged
cam 62. It will be seen that by means of the
pin and slot connection 66, the position to which
the valve 13 is moved upon closure of contacts 5%
and 54 may be adjusted.

The valve i3 is now in its intermediate position,
which may be for example, half open. The valve

remains in this position until some change in &

the temperature of the space adjacent the ther-
mostat 50 takes place. If the temperature con-
tinues to drop, the arim 52 continues tc move to
the left and the lower end of switch arm 53 ap-

proaches more closely the stationary contact arm

55. This motion continues until ths arm §3
reaches a point where the strength of the field
of permanent magnet 57 is sufficient to attract
the arm 53 with a snapping action. Engagement
of contact arm 53 with contact 55 completes a
new energizing circuit for winding 25 which may
be traced from the upper terminal of transformer
secondary winding 82 through conductor {88,
winding 25, conductors 18 and 1902, switch blades
70 and 12, a conductor {10, contact §5, contact
arm 53, arm 52, bimetallic element 51, and con-
ductors 194 and 105 to the lower terminal of
secondary winding 82.

When winding 25 is energized, the rotor 38
is again attracted to its extreme right-hand posi-
tion, and the dog 48 is disengaged from pinion 4%,
thereby permitting rotation of the motor 24. The
meotor rotates in a direction such as to drive the
valve {3 further towards open position and moves
the cams 61 and 62 in a clock-wise direction. As
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this movement of the cams starts, follower 63
moves down into engagement with cam 62, caus-
ing contact 15 to separate from contact 76 and
engage contact 14. This opens the previcusly
traced energizing circuit for winding 28, but a
new energizing circuit for winding 26 is now es-
tablished by engagement of contact members 74
and 715,

This new energizing circuit may be traced from
the upper end of transformer secondary winding
82 through conductor (60, conduector {96, wind-
ing 26, conductor 137, contacts 715 and 74, a con-
ductor i1, conductor (!9, contact 55, contact
arm 53, arm 52, bimetallic element &{, and con-
ductors (64 and (85 to the lower terminal of
secondary winding 82.

This movement of the valve 13 continues until
the valve is fully open, at which time the cams
6! and 62 reach the position shown in Figure 4.
In this position, the follower 89 has moved from
the cam 62 down on to the low dwell portion 84
of the cam member &1. This breaks the ener-
gizing circuit for winding 25 between the contact
members 710 and 12.

Energization of winding Z6 alone causes rotor
30 to move again to its intermediate longitudi-
nal position, so that cam 41 operates dog 48 into
engagement with pinion 48, and the valve is held
in its full open position. Let it now be assumed
that the temperature in the space adjacent the
thermostat 59 begins to rise. As the temperature
rises, the bimetallic element 5! tends to move
the arm 52 to the right, which motion is opposed
by the attraction of the permanent magnets 35
and 57. The force exerted by the bimetallic ele-
ment 51 soon becomes large enough to overcome
the attraction on one of these magnels. Since
magnet 56 is operating at the end of a longer
lever arm than the magnet 51, the latter is over-
come first, thereby separating contact arm 53
from the contact 85 with a sudden snap accion.
This opens the energizing circuit last traced for
winding 28§, thereby allowing rotor 38 to move
to its extreme left-hand position. This mave-
ment causes the release of dog 48 from vinion
40, and valve 123 starts to move towards its ~losed
positicn under its internal bias, dragging the gear
train and rotating the motor 24. This motion
continues until the cams 61 and 62 move back to
the position iliustrated in Migure 3, when the
contact members 15 and 15 engage, thereby again
completing the original energizing circuit for
holding winding 23. Energization of holding
winding 26 causes the rotor 30 to move endwise
to its intermediate position thereby again causing
engagement of dog 48 with pinion 49,

The valve then remains in its intermediate po-
sition.  If the temperature adjacent thermostat
50 continues to rise, the force supplied by the bi-
metallic eiement 51 will become sufficient to
overcome the attraction of permanent magnet
56 for the switch arm §3. When this occurs,
contact 54 will be separated from contact arm 53
with a snap action, thereby opening the energiz-
ing circuit for winding 2%. Opening of this cir-
cuit will allow the rotor 30 to move again to its
extreme left-hand position thereby again disen-
gaging dog 42 from pinion 49. The internal bias
of valve 13 will again come into play, moving the
valve to closed position and driving the cams 6
and 82 tn the position shown in Fig. 1.

It should be apparent that the circuit disclosed
herein would he opsrative, at least theoretically.
without the braking mechanism disclosed. It
has been found, however, that because of the
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voltage fluctuations present in all commercial
power systems, & valve operating mechanism of
this tvpe cannot successfully hold the valve in
its intermediate position, unless a krake is used.
When no brake is used, an increass in the supply
voltage above its normal value will cause the
valve to creep towards open position when only
the holding winding is energized. On the cther
hand, a decrease in supply voltage causes the
alve to creep toward closed position.

With a sensitive switching arrangement such
as that disclosed, stch creeping causes objection-
able osciliation, or hunting, of the valve. For
exampie, assume that the valve is in its inter-
mediate position, with the cam operated switches
in the position shown in Fig, 3. If, due to a de-
crease in supply voltage, the valve started to
cresp toward closed position, the creep would
continue until contacts 72 and 73 engaged,
whereupon winding 25 would he momentarily en-
ergized to drive the valve a shoirt distance to-
wards open position. The valve would again
start creeping closed, and this cycle would be re-
peated 25 long as the supply voltage remained
below its normal value. Provisicn of a braking
mechanism such as that disclosed avoids such
chkjectionable sensitivity to variations in supply
voltage.

Other modificaticns of my invention will
readily occur to those skilled in the art. I there-
fore do not wish to be limited by the disclosure
bere, but only by the scope of the appended
claims.

I ciaim as my invention:

1. In combination, a device to be actuated be-
tween g safe position and an active position,
means for biasing said device toward said safe
position, means including a rotary electrical mo-
tor for operating said device foward said active
vositicn, an armature for said motor mounted
for rotation and endwise translation between a
frst position and a second position, means bias-
ing said armature to said first position, braking
means for preventing rotation of said armature,
said braking means being applied by translation
of said armature to a third position intermediate
said first and second positions, winding means
for said motor and means for selectively ener-
gizing said winding means at one of two levels of
intensity, said winding means being effective
when energized at the higher of said levels to
translate said armature to said second position
and rotate said armature so as to move said de-
vice against its bias, and effective when energized
2t the lower of said two levels to translate said
armature to said third position, thereby applying
said brake to prevent rotation of said armature.

2. In combination, a device to be actuated he-
tween a safe position and an active position,
means for biasing said device toward said safe
position, means including a rotary electrical mo-
tor for operating said device toward said active
position, an armature for said motor mounted for
rotation and endwise translation between a first
position and a second position, means biasing
said armature to said first position, braking
means for preventing rotation of said armature,
means associated with said armature for engag-
ing said braking means when szid armature is in
a third position intermediate said first and sec-
ond positions, winding means for said motor,
means for controlling the energization cof said
winding, said controiling means being selectively
operable to energize said winding in a first man-
ner wherehy said armature is translated to said
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second position and rotated to move said device
toward said active position, in a second manner
whereby said armature is translated to said third
vosition and said braking means is engaged to
prevent movement of said device, or to deener-
gize said winding whereby said armature is
translated to said first position by said arma-
ture biasing means, permitting rotation of said
armature and movement of said device toward
said safe position by said device biasing means.

3. In combination, a device to be actuated be-
tween a safe position and an active position,
means for biasing said device toward said safe
position, a rotary electrical motor for operating
said device toward said active position, means in-
cluding a gear connecting said motor and said
device, an armature for said motor, a shaft for
sald armature mounted for rotation and endwise
translation between a first position and a second
position, means biasing said armature to said
first position, braking means including a dog for
engaging said gear to prevent rotation thereof,
and cam means on said shaft for actuating said
braking means upon endwise translation of said
shaft, sald cam means being effective when said
shaft is in said first or second positions to dis-
engage said dog from said gear, and effective
when said shaft is in a third position intermedi-
ate said first and second positions to engage said
dog with said gear.

4. In combination, a device to be actuated be-
tween a safe position and an active position,
means for biasing said device toward said safe
position, means including a rotary electrical mo-
tor for operating said device toward said active
position, an armature for said motor mounted for
rotation and endwise translation between a first
position and a second position, means biasing said
armature to said first position, braking means for
preventing rotation of said armature, means as-
sociated with said armature for engaging said
braking means when said armature is in a third
Dosition intermediate said first and second posi-
tions, a lifting winding and a holding winding for
said motor, said lifting winding being effective
when energized to move said armature to said
second position and simultaneously cause it to
rotate, said holding winding being effective to
move said armature to said third position, thereby
engaging said brake, a first pair of circuits for
energizing said lifting winding a second pair of
circuits for energizing said holding winding, first
switch means responsive to a condition indica-
tive of the need for operation of said device for
selectively closing said circuits, said first switch
means comprising a pair of sequentially actuated
switches, each of said switches being connected
in one of each pair of circuits, and second switch
means responsive to the position of said device
for selectively controlling said circuits whereby
said device is moved and held in a position deter-
mined by the operation of said first switch means.

5. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two active
positions, means including a rotary electrical mo-
tor for operating said device, a lifting winding
and a holding winding for said motor, a first pair
of circuits for energizing said lifting winding,
a second pair of circuits for energizing said hold-
ing winding, first switch means responsive to a
condition indicative of the need for operation of
said device for selectively closing said circuits,
said first switch means comprising a pair of se-
quentially actuated switches, each of said
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switehes being connected in one of each pair of
circuits, and second switch means responsive to
the position of said device for selectively con-
trolling said circuits whereby said device is moved
and held in a position determined by the opera-
tion of said first switch means.

6. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two active
positions, means including a rotary electrical mo-
tor for operating said device, a lifting winding
and a holding winding for said motor, an arma-
ture for said motor mounted for rotation and
endwise translation between a first position and
a second position, means biasing said armature to
said first position, braking means for preventing
rotation of said armature, means associated with
said armature for engaging said braking means
when said armature is in a third position inter-
mediate said first and second positions, said lift-
ing winding being effective when energized to
move said armature to said second position and
rotate said armature, said holding winding being
effective when energized to move said armature to
said third position, first switch means comprising
a pair of switches sequentially operated in re-
sponse to & condition indicative of the need for
operation of said device, second switch means
operated in accordance with the position of said
device, connections between said first and second
switch means and said windings whereby upon
closure of one of said pair of switches said de-
vice is moved to a predetermined one of said
active positions by energization of said lifting
winding, and held in said predetermined position
by energization of said holding winding.

7. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two
active positions, means including a rotary elec-
trical motor for operating said device, a lifting
winding and a holding winding for said motor,
braking means for preventing rotation of said
armature and operable simultaneously with-ener-
gization of said holding winding, a first pair of

circuits for energizing said lifting winding, a sec-

ond pair of circuits for energizing said holding
winding, first switch means responsive to a condi-
tion indicative of the need for operation of said
gevice for selectively closing said circuits, said
first switch means compriging a pair of sequen-
tially actuated switches, each of said switches
being connected in one of each pair of circuits,
and second switch means responsive to the posi-
tion of said device for selectively controlling said
cireuits whereby said device is moved and held
in a position determined by the operation of said
first switch means.

8. In combination, a device to be positioneq, a
rotary electrical motor for positioning said device,
an armature for said motor mounted for rota-
tion and endwise translation between a first posi-
tion and a secend position, means biasing said
armature to said first position, braking means for
preventing rotation of said armature, means as-
sociated with said armature for engaging sg.ld
praking means when said armature is in a thn"d
position intermediate said first and second posi-
tions, a first winding for said motor, said first
winding being effective when energized to move
said armature to said second position and rotate
it, and a second winding for said motor, said
second winding being effective when energized to
move said armature to said third position and
thereby actuate said braking means,
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9. In combination, a device to be actuated be-
tween a safe position and an active position,
means for biasing said device toward said safe
position, means including a rotary electrical mo-
tor for operating said device toward said active
position, a first winding for said motor, effective
to cause rotation thereof and movement of said
device against said biasing means, a second wind-
ing for said motor effective to hold said motor
and said device from movement by said biasing
means, a source of electrical energy for said
windings, and braking means actuated simul-
taneously with energization of said second wind-
ing alone to prevent movement of said motor and
said device.

10. In combination, a device to be actuated be-
tween a safe position and an active position,
means for biasing said device toward said safe

position, means including a rotary electrical

motor for operating said device toward said active
position, a first winding for said motor effective
to cause rotation thereof and movement of said
device against said biasing means, a second wind-
ing for said motor effective to held said mofor
and said device from movement by said biasing
means, a source of electrical energy for said
windings, switch means responsive to thie position
of said device for controlling energization of
said second winding, and braking means actuated
simultaneously with energizaiion of said second
winding alone to prevent movement of said motor
and said device.

11. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two ac-
tive positions, means including a rotary electrical
motor for operating said device, a lifting winding
and a holding winding for said motor, a first pair
of circuits for energizing said lifting winding, a
second pair of circuits for energizing said hold-
ing winding, first switch means responsive to a
condition indicative of the need for operation of
said device for selectively closing said circuits,
said first switch means comprising a pair of se-
quentially -actuated switches, each of said
switches being connected in one of each pair of
cirecuits, cam means operated simultanecusly with
said device, a single follower for said cam means,
and second switch means operated by said fol-
lower for selectively controlling said circuits
whereby said device is moved and held in a posi-
tion determined by the operation of said first
switch means.

12. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two active
positions, means including a rotary electrical
motor for operating said device, a lifting wind-
ing and a holding winding for said motor, a first
pair of circuits for energizing said lifting wind-
ing, a second pair of circuits for energizing said
holding winding, braking means operaled upon
energization of said holding winding alone for
preventing rotation of said motor, first switcia
means responsive to a condition indicative of the
need for operation of said device for selectively
closing said circuits, said first switch means corm-
prising a pair of sequentially actuated switches,
each of said switches being connected in cne oi
each pair of circuits, cam means operated simul-
taneously with said device, a single follower for
said cam means, and second switch means oper-
ated by said follower for selectively controlling
said circuits whereby said device is moved and
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held in a position determined by the operation
of said first switch means.

13. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two active
positions, means including a rotary electrical mo-
tor for operating said device, a lifting winding
and a holding winding for said motor, a first
pair of circuits for energizing said lifting wind-
ing, a second pair of circuits for energizing said
holding winding, first switch means responsive
to a condition indicative of the need for opera-
tion of said device for selectively closing said
circuits, said first switch means comprising a
pair of sequentially actuated switches, each of
said switches being connected in one of each pair
of circuits, cam means operated simultaneously
with said device, a single follower for said cam
means, and second switch means operated by
said follower for opening each of said lifting
winding circuits at predetermined positions of
said device, while preventing closure of more than
cne of said holding circuits at any position of
said device.

14. A two-stage control system, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two ac-
tive positions, means including a rotary electri-
cal motor for operating said device, a lifting
winding and a holding winding for said motor,
a first pair of circuits for energizing said lifting
winding, a second pair of circuits for energizing
said holding winding, first switch means respon-
sive to a condition indicative of the need for
operation of said device for selectively closing
sald circuits, said first switch means comprising
a, pair of sequentially actuated switches, each of
said switches being connected in one of each
pair of circuits, cam means operated simultane-
cusly with said device, a single follower for said
cam means, second switch means operated by
said follower for opening each of said lifting
winding circuits at predetermined positions of
said device, while preventing closure of more

[92]

10

29

30

38

40

2,316,003

than one of said holding circuits at any position
of said device, said cam means comprising a pair
of cam members of different effective sizes, and
means for relatively adjusting said members so
as to vary the position of said device at which
one of said lifting winding circuits is opened by
said cam means.

15. In a two-stage control system, in combina-
tion, a device biased to a safe position and
adapted to be actuated to either of two active
positions, means including a rotary electrical
motor for operating said device, a lifting wind-
ing and a holding winding for said motor, a first
pair of electrical connections through which said
lifting winding may be energized, a second pair
of electrical connections through which said
holding winding may be energized, and multiple
switch means operated simultaneously with said
device for opening each of said first pair of con-
nections at different predetermined positions of
said device, while preventing closure of more
than one of said second pair of connections at
any position of said device.

16. A two-stage mechanism, comprising in
combination, a device biased to a safe position
and adapted to be actuated to either of two active
positions, means including a rotary electrical
motor for operating said device, a lifting winding
and a holding winding for said motor, a first
pair of branch circuits for energizing said lifting
winding upon completion of either of said branch
circuits, a second pair of branch circuits for
energizing said holding winding upon completion
of either of said second branclh circuits, a first
main circuit connected to one each of said first
and second branch circuits, a second main cir-
cuit connected to the remaining first and second
branch circuits, and switch means responsive to
the position of said device for selectively con-
trolling said branch circuits in such manner that
said device is moved to and held in one or the
other of said two active positions upon com-
pletion of one or the other of said main circuits.

JOHN P. KRIECHBAUM.



