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20 Claims.
This invention relates to a motor-driven con-

trol device, and more particularly to a device

adapted to be moved between a first safe posi-
tion and a second active 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 po-
sition. 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 pow-
er failure. Another type of device of this char-
acter is & switch which is active only when it is
closed. Tt 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 beinz particularly
adaptable to the positioning of a valve.

An object of the present invention is to pro-
vide improved control apparatus of the type
wherein a member is biased to a safe position
and is operable from said safe position to an
active position by a. motor.

A further object is to provide, in such appa-
ratus, an improved connection between the mo-
“tor and the driven member, whereby the motor
is separated from the member after it reaches
its active position, so that return movement of
the member to its safe position is not impeded
by the inertia of the motor and connecting
parts. )

A further object is to provide in such appa-

ratus, an improved type of releasable electro- -

magnetic latching mechanism for holding said
member in its active position.

A still further object is to provide an improved
and simplified control circuit for the motor and
electromagnet in a device of the type described.

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

Figure 1 is a somewhat diagrammatic sketch
of a control system including a motorized mech-

anism for controlling a fuel supply valve in ac-

cordance with the principles of my invention,

Figure 2 is an elevation of a motor mechanism
including an embodiment of my invention, cer-
tain parts being omitted for the sake of clarity,
and

Figure 3 is a. cross-section taken on the line
3—3 of Figure 2, showing certain parts of the
motor mechanism in detail. '

In Figure 1 is shown a valve 10 which may for
example, control the supply of fuel to a furnace
(not shown). The valve 10 is operated by a
stem ({1, to which is pivotally connected, as at

10

12, a lever arm {3. The lever arm i3 is pivotally
mounted on a shaft 14, extending between a pair
of bracket plates 15 and 16 (Figure 2).

The bracket plates 15 and 18 support all the
various parts of the valve operating mechanism,
and are provided with foot portions 11 and 18,
respectively, so that they may be mounted on the
housing of the valve 10 or on any other suitable
support.

The lever arm 13 is biased by a spring 20 or

~ other suitable biasing means, for counter-clock-
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“ ture member 3.

wise rotation about the shaft {&, so as to move
the valve 10 to close position. One end of the
lever arm I3 is provided with an extension 21
which projects beyond the bracket plates 15 and
18 so that the valve may be manually operated
by movement of the extension 21, A link 22 is
pivotally connected, as at 23, to the opposite end
of the lever arm 13. The link 22 extends verti-
cally from the lever arm {3 and is provided near
its upper end with an elongated slot 24. Onmeside
of upper end of link 22 is shaped to form & hook
25, and the other side of the link 22 is shaped to
form s shoulder 26. : )

The slot 24 in the link 22 slidably receives a
pin 30 which is mounted on the bracket plate
{5. Pivotally mounted on the pin 30 is an arma-
The upper end of armature
member 31 is bent over to form an armature por-
tion 32. A tension spring 33 is strefched between
the lower end 34 of the armature member 3i and
a suitable point 35 on the bracket plate (5. The
tension spring 33 biases the armature member
31 for counter-clockwise rotation about the pivot
30. This counter-clockwise rotation is limited
by an insulating member 36 supported on bracket
plate 16 and having a portion extending into the
path of the armature portion 32 of member 31.

-A latch member 40 is also pivotally mounted
on pin 30. ‘The latch member 40 is provided with
an upstruck finger portion 41 which is adapted
under certain conditions to engage the hook 25
on the link 22. The latch member 40 also has
a finger portion 42 extending rearwardly, as
viewed in Figure 3, and adapted to engage the
adjacent portion of the armature member 3.
A coil spring 43 surrounds the pin 30 and has one |
of its ends bent to engage the finger portion 42
of latch member 406.and the other of its ends bent
to engage the armature member 31. The purpose
of the spring #3 is to bias the finger 42 into
engagement with the armature member 31 and
to serve as a strain release connection between
the armature member 31 and latch member 40.

An electrical motor 50 is mounted on the rear
bracket plate I5. The motor 50 has a stator

.winding 51 and drives the valve operating mech-

anism through-a gear train generally indicated
at 52 having a final gear 53 on which & driving
pin 54 is mounted. .
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Fixed on-the same shafi with gear 53 is a cam
§§ which operates a flexible switch blade 56 into
and out of engagement with a stationary switch
member §1. The contacts 56 and 57 are sup-
- ported by an insulating plate 58, attached to
bracket plate 15 by suitable means such as bolt §9.

An electromagnet generally indicated at 66, is
mounted on the bracket blate 15 by any suitable
means, such as a bolt 61 and washer 62. The
electromagnet 60 comprises a U-shaped core
member 63 and an electrical winding 64. At least
one leg of the core membey 63 may be provided
with a pole shading winding of conventional de-
sign as indicated at 65, The strength of the elec-
tromagnet 60 and the normal position of the
armature portion 32 of armature member 3{ are
so designed that the electromagnet cannot attract
the armature portion 32 when it is in its re-
tracted position ag shown in Pigures 1 and 3.
When the armature portion 32 is moved into en-
gagement with the core §3 by other means, how-
the electromagnet 60 is strong enough to

movement of the upper end of link 22.

Provision is made for maintaining the valve in
open position when it hag been manually moved
there by operation of the extension 2§ of the lever
arm 13. Arod 15 is mounted through the bracket
plate 16 and the insulating plate 58, and carries
at its inner end a collar 16 which ig normally
spaced from the lever arm '3, but which may be
moved into the path of lever arm {3 when the
.rod 15 is pusheqd inwardly. The rod 715 also car-
ries externally of the plate I8 another collar 11,
vreferably of insulatging material. A coil spring
18 mounted about the rod 15 between the collar
1T and the plate 18, serves to bias the rod 15 to
8 posttion ‘where' the collar 78 is free of the
lever arm 3. A fAexible switch contact 80 is self
biased for engagement with a stationary switch
contact 8{. Both contacts 80 and 81 are support-
ed by the insulating plate 58, and the flexible
switch contact 80 has a portion extending into
the path of movement of the collar 11. When
the rod 15 is in itg normal position, the collar 77
engages the flexible switch member 808 and holds
it against the insulating plate 58 and out of en-
gagement with contact 81, When rod 15 is
moved inwardly to hold the valve 10 in open posi-
tion, the collar 17 moves away from the flexible
switch member 80, allowing it to engage the sta-
tionary contact 81, ‘

Power is supplied to the system from power
lines 85 ang 86 through a transformer 87 having
2 primary winding 88 and a secondary winding
83. The supply of power to the valve operating
mechanism is controlled by a thermostat 80
which may be located 'in a room or space to
which heat is being supplied by the furnace whose
fuel supply is controlled by the valve {0, ‘The
thermostat 90 comprises a bimetallic element 91
operating a pair of movable switch blades 92 and
93 into engagement with stationary contacts 94
and 95, respectively. The arrangement is such
that -upon a drop in temperature, the switch
blades 92 and 83 are moved to the left, as indi-
cated by the legend in the drawing. As. this
movement to the left continues the switch blade
93 first engages the contact 95. It the tempera-
ture continues to drop, switch blade 92 engages
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contact 94. If the direction of the temperature
change then reverses, the contacts 92 and 94 sep-
arate first and the contacts 93 and 95 separate
shortly afterwax;ds. :

"' Operation

When the parts are in the position shown in
the drawings, the valve 10 is closed and the ther-
mostat 80 is satisfied. Let it be assumed that the
temperature adjacent the thermostat 9¢ now
begins- to fall. As the temperature falls, the
switch blade 93 will move to the left until it en-
gages contact 985,

Engagement of contacts 93 and 95 will complete
& circuit to energize the winding €4 of electro-

. magnet 60, which circuit may be traced from the
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upper terminal of transformer secondary wind-
ing 89 through g conductor 100, a conductor int,
contact 95, switch blade 93, bimetallic element 91 ,
a conductor 102, winding 64, conductor {03, and
& conductor {04 to the lower terminal of sec-
ondary winding 89. Energization of winding 64
will, however, cause no movement of the valve 10,
because as previously stated the armature portion
32 of armature member 31 is positioned at such a
distance from the core 63 and the electromagnet
60 that it is not attracted upon energization of
winding 64. :

If the temperature adjacent the thermostat 96
continues to drop the switch blade 92 will move
into engagement with contact 94. Engagement
of contacts 92 .and 94 completes an energizing
circuit-for winding 51 of motor 50 which may be
traced from the upper terminal of secondary
winding 89 through conductors 100 and 101, con-
tacts 95 and 93, contacts 92 and 94, a conductor
1085, contacts 10 and 11, a conductor 106, motor
winding 51, a conductor 107, and conductor 104
to the lower terminal of secondary winding 89.

Energization of motos winding 51 drives the
gear train in such a manner- that gear 53 is
moved in a clockwise direction. The pin 54
thereupon engages the lower portion of armature
ahout the pin 30 against
the tension of spring 33. The pin 54 drives ar-
mature member 31 clockwise about the pin 30
until the armature portion 32 moves within the
fleld of electromagnet 60 and is attracted there-

'by into engagement with the core 63. The latch

member 40 follows the movement of the arma-
ture member 3. When the armature portion 32
engages core 63 the latching finger 41 is in a po-
sition directly above the hook portion 25 of the
link 22, .

As the gear 53 continues to rotate in a-clock-
wise direction, pin 54 engages the lower side of
shoulder 26 on link 22 and drives the link 22 up-

‘wardly, thereby pivoting the lever arm I3 about

the shaft {4 and opening the valve by means of
the valve stem 1. As the link 22 approaches the

upper end of its path of travel the upper surface

of the hook 25 engages the latching finger 41

and pushes it to the left against the tension of
spring 43. As the link 22 continues to move up-

ward the hook 25 passes by the latching finger

41 which thereupon snaps back under the influ-

ence of spring 43 to a position underneath the

hook 2§, :

The upper end cf link 22 then engages exten-
sion 72 which supports the contact Tf and sepa-
rates the latter from contact 70, thereby opening
the motor energizing circuit previously described.

As soon as the gear 53 starts to rotate clock-
wise from the position shown in. the drawings,
bswever, the cam 55 moves switch blade 56 into
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engagement with contact 57, ‘thereby completing
a second energizing clr/cuit for motor winding 51.
This second circuit may be traced from the upper
terminal of secondary winding 89 through con-
ductor 100, a -conductor 1{0, switches 56 and
51, a conductor 111, a conductor 112, motor wind-
ing 51, and conductors I07 and 104 to the lower
terminal of secondary winding 89.

This second energizing circuit for motor wind-
ing 51 is maintained by the cam 55 until pin 54
has driven link 22 to its uppermost position and
is then moved on to the right out of engagement

with shoulder 26. After pin 54 moves out of en-

gagement with shoulder 26, the link 22 would
start to fall back downwardly, but it is prevented
by engagement with hook 25 with latching finger
41. The valve 10 is therefore held latched in its
open position. :

The valve remains in this position

time as the winding 64 on the electromagnet 60 is
deenergized by opening of contacts 93 and 95.
. When winding 64 is deenergized, armature mem-
" ber 31 is returned to the position shown in the
drhwings by the spring 35, carrying latch mem-
ber 40 and finger 41 to their corresponding dis-
engaged positions. Spring 20 is then effective
to return link 22 and lever- 13 to their down-
ward positions, thereby closing valve 10.

Tt will be noted that this circult provides for
a temperature differential between the opening
of the valve and the closing of the valve. That
is the valve is opened due to closure of contacts
92 and 94. The closure of the valve does not
“take place, however, until the temperature adja-
cent thermostat 90 has risen sufficiently to cause
switch blade 93 to separate from contact 95.
It should also be observed that this system pro-
vides for closure of the valve upon the opening of

“a contact rather than upon the closing of a con-
tact. It has been found, in systems where the
closure of the valve depended upon the making
of a contact, that.unsafe conditions could pre-

(-]
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properly because of dust or other foreign par-
ticles between them. Furthermore, in the present

circuit, the valve is always moved to closed posi-

tion in the event that fails while the
valve is opened. .
Provision is made in the present system for
opening the valve manually during periods of
power failure, and for automatically returning
the valve to control of the thermostat when the
power returns. The valve may .be manually
opened by pushing the lever extension 21 down-
wardly, until the valve has reached an open posi-
tion. The valve may be held in that position by
pushing in on the rod 15 and moving the collar
16 into the path of the lever 13 so that it cannot
return to closed position. If the extension 21
~ is then released; the lever arm 13 will move down-
wardly until it engages collar 16. This engage-
ment. of collar 16 with lever 13- will bind the
rod, 15 and prevent its return to its normal out-
ward position by the spring 78. The valve will
then remain in a position intermediate its closed
- and full open positions. The movement of the
rod 15 to its inward position will allow closure
. of contacts 80 and 81, thereby completing an ener-
gizing circuit for motor winding 5. This circuit
may be traced from the upper terminal of secon-
dary winding 89 through conductor 100, contacts
80 and 81, a conductor 113, conductor 112, motor
winding 51, and conductors 107 and 104 to the
lower terminal of transformer secondary winding

the power
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If power is returned to the system while the
valve is just latched open, the motor winding 51
will be energized through the circuit just traced
and will drive the gear 53 so that pin 54 will act
through link 22 to move the lever arm (3 up-
wardly and open the valve to full open position.
As the lever arm I3 moves away from collar 16,
the latter will be released and will return to its
normal position under the influence of spring 58.
If the thermostat 90 is not calling for heat at this
time, the armature 32 will not be held in engage-
ment with electromagnet 60, and the latching fin-
ger 41 will not be held in its effective position.
Therefore the valve will close immediately as soon
as pin 54 moves out of engagement with shoulder

.96 on link 22. ‘The valve will then be operated

as before under control of the thermostat 98.

While I have shown and described a preferred
embodiment of my invention, other modifications
will readily occur to those skilled in the art, and
I wish to be limited only by the scope of the
appended claims.

I claim as my invention:

1. In combination, a member biased to a first
safe position, a driven element connected to said
member, - a fixed electromagnet, an armature
biased to a position wheréin said electromagnet
cannot "attract said armature, latch means
mounted on said armature and positioned when
said armature engages said electromagnet so as

to be engageable with said element to retain said
member in a second active position, an electrical
motor, means for establishing a first releasable
one-way driving connection between said motor
and said armature whereby said motor may drive
said armature into proximity with said electro-
magnet and for releasing said connection upon
continued operation of said motor after said
armature maves into proximity with said electro-
magnet, and means for establishing a second re- -
leasable one-way driving connection between
said motor and said element whereby said motor
may drive said member from said first position
to said second position and said element into en-
gagement with said lateh, and for releasing said
connection upon continued operation of said mo-
tor after said member reaches said second
position.

2. In combination, a member biased to a first
safe position, a driven element connected to said
member, a fixed electromagnet, an armature
biased to a position wherein said electromagnet

* cannot attract said armature, latch means
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mounted on said armature and positioned when
said armature engages said electromagnet so as
to be engageable with said element to retain said
member in a second active position, an electrical
motor, means for establishing a first releasable
ohe-way driving connection between said motor
and said armature whereby said motor may drive
said armature into proximity with said electro-
magnet and for releasing said connection upon
continued operation of said motor after said
armature moves into proximity with said electro-
magnet, and means for establishing a second re-
leasable one-way driving connection between said
‘motor and said element whereby said motor may
drive said member from said first position to said
second position and said element into engagement
with said latch, and for releasing said connection
upon continued operation of said motor after
said member reaches said second position, said
two connection establishing means being posi-

tioned with respect to a driving element operated
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by said motor so that said first and second con-
nections are sequentially established upon con-
tinued rotation of the motor in one direction.

3. In combination, a member biased to a first
safe position, a driven element connected to said
member, a fixed electromagnet, an armature
biased to a position wherein said electromagnet
cannot attract said armature, latch means
-mounted on said armature and positioned when
said armature engages said electromagnet so as
to be engageable with said element to retain said
member in a second active position, a pin pivotally
supporting said armature, said element having a
slot for slidably receiving said pin, an electrical

. motor, and a driving element operated by said
motor, said driving element, said armature and
said driven element being positioned relative to
each other so that upon continued rotation of the
motor in one direction said driving element first
engages said armature and rotates it about said
pin to a position within the field of said electro-
magnet and then engages said driven element and

translates it with respect to said pin so that said .

link engages said latch.,

4. In combination, a member biased to a first
safe position, a driven
member, a fixed electromagnet, an armature
biased to a position wherein said electromagnet
cannot attract said armature, latch. means
mounted on said armature and positioned when
said armature engages sald electromagnet so as to
be engageable with sald element to retain said
member in a second active position, a pin pivot-
ally supporting said armature, said element hav-
ing a slot for slidably receiving said pin, an elec-
trical motor, a gear driven by
driving element mounted on said gear for move-
ment in a circular path upon rotation of said
gear, said armature and szid driven element be-
ing positioned relative to sald circular path so
that upon continued rotation of the motor in one
direction said driving element first engages said
armature and rotates it to g position within the
field of said electromagnet, then engages sald
driven element and-franslates it with respect to
said pin so that said driven element engages said
latch, and then moves out of engagement with
both said armature and said driven element.

5. In combination, g member biased to a first
safe position, electrical
said member. from said first safe position to a
second active Dosition, means including an elec-
trical circuit for energizing said motor, electrical
holding means for retaining said member in said
second position, meansg including an electrical
circuit for energizing said holding means, meansg
for rendering the holding means ineffective even
‘though energized until said member reaches said
second position, a pair of switches, and means
operable in one sense to sequentially close said
switches and in an opposite sense to open said
switches in reverse sequence, the first of said
switches to close being included in said holding
Imeans energizing circuit, and the second switch
to close being ‘included in said motor energiz-
ing circuit, :

said motor, a

motor means for driving
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6. In combination, a member biased to a first

safe position; electrical motor means for driving
said member from said first safe position to a
second active position, means including an elec-
trical circuit for energizing said motor, electrical
holding means for retaining-said member in said
second position, comprising an electromagnet
- and an armature therefor, said armature being
biased to a position wherein the electromagnet

70
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Is ineffective to attract the armature, means op-
erated by said motor to drive’ said arma-
ture into proximity ‘with saiq electromag-
net, means including an electrical circuit
for .energizing said electromagnet, 3 pair of
switches, and means operable in one sense to se-
quentially close said switches and in an opposite
sense to open said switches in reverse sequence,
the first of said switches to_close being included
in said electromagnet energizing circuit, and the
second switch to close being included in said mo-
tor energizing circuti.

7. In combination, a member biased to g first
safe position, electrical motor means for driving
'said member from said first safe position to a
second active position, means including an elec-
trical circuit for energizing said motor, electrical
holding means for retaining said member in said
second position, comprising an electromagnet
and an armature therefor, said armature being
biased to a position wherein the electromagnet
is ineffective to attract the armature, means op-
erated by said motor to drive said armature into
proximity with said electromagnet, means in-
cluding an electrical circuit for energizing said
electromagnet, a pair of switches, and means op-
erable. in one sense to sequentially close said
switches and in an opposite sense to open said
switches in reverse sequence, the first of said
switches to close being Included in said electro-
magnet energizing circuit, and the second switch
to close being Included in said motor energizing
circuit, a third switch operated by said motor,
and a second energizing circuit for said motor
Including said third switch to securely maintain
energization of said motor during driving of said
member until after said member has attained its
second position.

8. In combination, a member biased to a first
safe position, electrically operated latch means
for holding said member in a second active po-~-
sition, an electrical motor, means for establishing
a releasable one-way driving connection between
said motor and said member whereby said motor

connection upon continued operation of said mo-
tor after said member reaches said second posi-
tion, switch means for energizing said motor and
said latch means, manually operable means for
moving said member and retaining it in a third
active position intermediate sald first and sec-
ond position, second switch means connected to
5aid manual means to be closed while said mem- .
ber is held in said third position, a circuit con-
trolled by said second switch means for energiz-
ing said motor, thirg switch means operateq by
said motor, and a second energizing circuit for
said motor Including said third switch to securely
maintain energization of said motor during driv-
ing of sald member until after said member has
attained its second Pposition.

9. In combination, a member biased to a first
safe position, a link connected to said member
and translatable along a.substantially linear path
to move said member from said first position to a
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driven into engagement with said latch, whereby
said link is free to return to the end of its path
corresponding to said safe position upon release
of said latch means, and means for stopping said
driving member after its disengagement from
said link, said stopping means being effective to
prevent further operation of said driving mem-
ber until said latch is released.

10. In combination, a member biased to a first
position, electrically operated stationary holding
‘means for retaining said member in a second
position, an arm associated with said member
and movable into cooperative relationship with
said holding means, an elegtric motor, means for
transmitting motion from said motor to sald
member in a direction to drive said member from
said first position to said second position, a con-
nection between said transmitting means and
said member including separable driving and
driven elements, said connection permitting in-
dependent movement of sald transmitting means
and said member when said elements are sepa-
rated, a main control switch, a second switch
operable in accordance with the position of said
member, and means jncluding said motor con-
trolled 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 arm into cooper-
ative relationship with said holding means, and
then to cause movement of said motion-trans-

mitting means .to a position wherein said ele- -

ments are separated and said member is free to
return to said first position upon release by said
holding . means without moving sald- motion-
transmitting means. '

11. In combination, a member biased to a first
position, holding means for retaining said mem-
ber in a second position comprising a fixed elec-
tromagnet and an armature cooperating there-
with, said armature being associated with said
member and biased to a position wherein ener-
gization of said electromagnet is not sufficient to
attract said armature, an electric motor, means
for transmitting motion from said motor to said
member and said armature in a direction te drive
said member from sald first position to said sec-
ond position and said armature into engagement
with said electromagnet, a~connection between
said transmitting means, said member, and said

armature including separable driving and driven

elements, said connection permitting independ-
ent movement of said transmitting means and
said member when said elements are separated,
a main control switch, a second switch operable
in accordance with the position of said member,
and means 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
engaging said armature with said electromagnet,
and thereafter to cause movement of sald mo-
tion-transmitting .means to a position wherein
said elements are separated and said member is
free to return to said first position upon release
by said electromagnet without moving said mo-
tion-transmitting means. ’
12. In combination, a member biased to a first
position, electrically operated stationary holding
means for retaining said member in a second
position, an arm associated with said member
and movable into cooperative relationship with
said holding means, 2 rotary electrical motor,
means including a gear-train for transmitting
motion from said motor to said member in a

[~
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direction to drive said member from said first
position to said second position, a connection be-
tween said transmitting means and said member
including separable driving and driven elements,
said connection permitting independent move-
ment of said transmitting means and said mem-~
ber when said elements are separated, a main
control switch, a second switch operable in ac-
cordance with the position of said member, and
means including said motor controlled by said
switches and operative upon closure of sald main
control switch to cause movement of said mem-

~ ber from first to second position, thereby moving

15

said arm into cooperative relationship with said
holding means, and then to cause movement of

> said motion-transmitting means to a position
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wherein- said elements are separated and said
member is free to return to said first position
upon release by said holding means without
moving said motion-transmitting means and said
gear train and rotating said motor.

13. In combination, a member biased to a first
position, holding means for. retaining said mem-
ber in a second position comprising a fixed elec-
tromagnet and an armature cooperating there-
with, an electric motor, means for transmitting
motion from said motor to said member in a
direction to drive said member from its first posi-
tion to its second position, a connection between
said motion transmitting means and said mem-
ber including separable driving and driven ele-
ments, said connection permitting independent
movement of said transmitting means and said
member when said elements are separated, cir-
cuit means for energizing said motor and said
electromagnet, switch means for controlling said
circuit means, said motor being operative upon

. energization thereof to drive said member from

40

45

60

65

satd first position to said second position and
thereafter to drive said motion transmitting
means to a position wherein said elements are
separated and said member is free to return to
said first position upon release by said electro-
magnet without causing engagement of said
elements,

14. In combination, a member biased to a first
safe position and movable to a second active posi-
tion, a driven element connected to said member
and effective when moved along a predetermined
path to move said member from said first to said
second position, releasable holding means for
maintaining said element at the end of its path
corresponding to said second position, a driving
element movable along an arcuate path so as to
operate said driven element, said driving element
moving along said arcuate path so as to move
said driven element to the end of its path corre-
sponding to said second position, and thereafter
to move along said arcuate path so as to separate
from the path of said driven element, whereby
said driven element is free to return to the end
of its path corresponding to said first position
upon release of said holding means, and means
for stopping said driving element after its sepa-
ration from the path of the driven element, said

. stopping means being effective to prevent further
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operation of said driving element until said
holding means is released. .

15, In combination, a member biased to a first
safe position, electrical motor means for driving
said member from. said first safe position to a
second active position, means including an elec-
trical circuit for energizing said motor, electrical
holding means for retaining said member in said
second position, comprising an electromagnet
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and an armature therefor, said armature being
biased to a position wherein the electromagnet is
ineffective to attract the armature, means oper-
ated by said motor to drive said armature into
broximity with said electromagnet, means in-
cluding an electrical circuit for energizing said
electromagnet, means for establishing a releas-
able one-way driving connection between said
motor and said armature, whereby said motor
may drive said armature into proximity with said
electromagnet and for releasing said connection
upon continued operation of said motor after
said armature moves into proximity with said
electromagnet, means for establishing a second
releasable one-way driving connection between
said motor and said member whereby said motor
may drive said member to said second position,
and for releasing said connection upon continued
- operation of said motor after said member has
reached said second Position, and switch means
operated by said motor for discontinuing the
energization thereof after said connections are
released.

16. In combination, a member biased to a first
safe position, electric motor means for driving

* said member from said first position to a second
active position, latch means for holding said
member in said second Dosition, a releasable driv-
Ing connection between sald motor and said
member, said connection including means effec-
tive to release said motor therefrom upon con-
tinued energization of said motor after said
member is latched in said second position, a firs
switch for controlling operation of said member,
a second switch responsive to the position of said
member and operated to open position when said
member reaches said second position, a first cir-
cuit for energizing said motor including said
first and second switches in series, a third switch
operated by said motor to open position after said
member has reached said second position, and
a second circuit for energlzing said motor in-
cluding said third switch to securely maintain
energization of said motor during driving of said
member and for g Predetermined time after said
member is latched so as to release said con-
nection, ‘ :

17. In combination, g device biased to a first
safe position, & driven element connected to said
device, g fixed electromagnet, an armature mem-
ber biased away from engagement with said elec-
tromagnet, latch means mounted on said arma-
ture member and Positioned when said armature
engages said electromagnet 50 as to be engage-
able with said element to retain the device in a
second active position, means including an elec-
trical motor for driving said armature into
engagement with said eleciromagnet and said
element into engagement with said latch, means
for controlling the energization of said motor
including 3 switch operable by said element, said
switch being mounted relative to said element S0
that the switch is operatively engaged by the
element when the element is in latch engaging
bosition, said switch also being mounted relative
to said armature member to limit the movement
of said armature member away from said elec-
tromagnet,.

18. In combination, a device to be operated to

plurality of Dositions, means for actuating said
device from one of said positions to another
thereof comprising electric motor means, means
for returning said device to said one position,
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means for controlling the energization of said
motor means comprising g pair of switches con-
nected in parallel circuits, and means including
said motor means for opening and closing said
switches in accordance with the relative posi-
tions of said motor means and said device, said
last-named means being operable to close both
sald switches while said device is in said one posi-
tion, thereby energizing said motor means, and
operating during the consequent movements of
said motor means and said device to sequentially
open both said switches, at least the last of said
switches to open being opened after said device
has reached said other position.

19. In combination, a device to be operated be-
tween a safe position and an active position,
electric motor means, a one-way driving con-
nection between said motor means and said
device whereby said motor means may move said
device from said safe position to said active posi-
tion, means for latching said device in said active
position, electromagnetic means for controlling
said latching means, means operahle when said
latching means is released by said electromag-
netic means for actuating said device from said
active position to said safe bosition without
moving said motor means, means for controlling
the operation of said motor means including two
switches connected in parallel circuits, and
means including said motor means for operating
said switches in accordance with the relative
positions of said motor means and said device,
said last-named means being operable to close
both of said switches while said device is in said
safe position, and operating during the conse-
quent movements of said motor means and de-
vice to sequentially open hoth said switches, at
least the last of said switches to open being
opened after said device hag reached said active
position. )

20. In combination, a device to be operated
between a safe position and an active Position,
electric motor means, a one-way driving connec-
tion between said motor means and said device
whereby said motor means may move said device
from said safe position to said active Dosition,
means for latching said device in said active
position, electromagnetic means for controlling
said latching means, means operable when said
latching means is released by said electromag-
netic means for actuating said device from- said
active position to said safe position without
moving said motor means, a first switch, means
for operating said first switch to open position
when said device moves to said active position
and for operating said first switch to closed posi-
tion when said device moves to said safe posi-
tion, means including an electrical circuit con-
trolled by said first switch and operable when
sald first switch is closed to initiate energization
of said motor, a second switch, means including
sald motor for closing said second switch only
after closure of said first switch and effective to
maintain said second switch in closed position
during operation of said device by said motor and
to open said second switch only after said device
has been driven to said active position by said
motor, and second electrical cireunit means in-
cluding said second switch to maintain energiza-
tion of said motor as long as said second switch
is closed,
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