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The present invention relates to a novel de-
sign of electric motor operated valve, as well
as to the manner of operating the valve.

In certain types of gas burners, if a full supply

5 of gas is initially turned on to the burner, the gas
often ignites with a pronounced “pop”. While
this minor explosion or “pop” may not-be of such
nature as to be particularly dangerous, it often
results in blowing out the pilot light. If the

10 burner is not equipped with a safety pilot, then

the next time the gas is turned on it will not ig-
nite, whereas if it is equipped with a safety pilot,
extinguishment of the pilot will cause a shut-
down of the apparatus. Also, where burners of
large capacity are used, when the stack flue is
cold, sufficient draft will not be created to pro-
vide enough combustion supporting air if the full

1

L

supply of gas is immediately turned on to the -

burner. However, as the stack flue heats up,

the draft is increased to such a point that suffi-

- cient air for supporting combustion is supplied

to the burner even though the burner is receiv-
ing its maximum flow of gas.

In order to overcome these difficulties, it has

been proposed in the past to open the gas valve

25 at a relatively slow rate. This not only obviates

the initial “pop” present in certain types of burn-

ers but also, in the larger capacity burners,

gives the stack flue & time to heat up so as to

increase the draft before a full supply of fuel
30 is fed to the burner. However, many of these

so-called “slow-opening” gas valves have their

disadvantages. In one type, the electric motor

which is utilized to open the valve is slowed down

by a second electrical motor which acts in the
35 nature of a governor. Obviously, this is an ex-
pensive and indirect way of accomplishing the
desired results. Again, while it would offhand
seem that a slow-opening valve could be easily
provided by providing a sufficiently large gear
reduction between the electrical motor and the
gas valve, such a slowing down of the gas valve
through the use of & large gear reduction opens
up the very great possibility that the valve will
not close under its spring-loading upon deener-
45 gization of the operating motor,

The present invention therefore contemplates
controlling an electrically operated valve in such
manner that upon an initial call for heat, the
valve moves relatively rapidly to a partial open
position and remains in this position for a timed

4

o

tively rapidly to full open position. This ar-

rangement obviates the “pop” described above
and also eliminates the -difficulties experienced
in large capacity burners when the stack flues
85 thereof are cold. Also, this construction does

period, after which it automatically moves rela- -

(C1, 137—139)

away with the necessity of having the valve itself
move at a very slow rate so that the other diffi-
culties specified above are also avoided.

One of the objects of the present invention is
the provision of a valve control system in which 3
a valve, upon a call for heat, moves to a par-
tial open position, then remains in this partial
open position for a timed-period and thereafter
automatically moves to a larger or full open posi-
tion. 10

Other objects of the invention include the spe-
cific manner in which this partial and then full
opening of the gas valve is obtained and also in-
clude certain improved constructional features
of the valve itself. 15

Further objects of the invention will be found
in the description, the detailed drawings, and the
appended claims,

For a more complete understanding of the in-
vention, reference may be had to the following de-
tailed description and the accompanying draw-
ings, in which:

PFig. 1 is an end view of my novel valve with
the cover removed, o :

Fig. 2 is a longitudinal sectional view through
my valve with certain parts removed and others 25
broken away in order to show the construction
more clearly,

Fig. 3 is a side view of one side of my mnovel
valve with the cover removed,

PFig. 4 is a similar view taken of the other side 30
of my novel valve,

Fig. 5 is a perspective view showing the man-
ner in which the electromagnet of my valve op-
erates to latch one of the gears of the speed
reducing mechanism so as to maintain the valve g¢
in any position to which it is moved, o

Fig. 6 is a fragmentary showing of the main
operating shaft of my valve with cerfain - parts
in section and others broken away in order to
show the constructional details more clearly,

Fig. 7 is a fragmentary view looking down-
wardly upon the manual reset mechanism when
the same has been moved to latched position,

Fig. 8 is a side view of my valve showing the
novel manner in which the secondary air arm is
mounted and controlled, and

Fig. 9 is a schematic wiring diagram illustrat-
ing the manner in which my valve is controlled.

Referring first to PFigs. 1 to 8 inclusive of the
drawings, the valve mechanism of the preseni_; in-
vention includes a valve casing | provided with 80
a partition 2 that forms an inlet chamber 3 and
an outlet chamber 4. The valve casing 1 is fur-
ther provided with a pair of tapped openings §,
one of which is shown as plugged by a:plug 6,
which taprped openings may be utilized to supply

40
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gas to a pilot light or the like.

2

The partition 2
is provided with the usual valve opening T with
which the usual valve disc 8 cooperates in order
to control the flow of gas from the inlet chamber 3
to the outlet chamber 4. 'This valve disc 8 is
connected to a reduced portion 9 of the valve
stem 10 in such manner that it is free to swivel
thereon.

The valve casing | is secured to a suitable base
{1 by screws {2, there being interposed between
the base {1 and the casing I, a circular gasket (3,
and a sealing off diaphragm {4. This sealing off
diaphragm {4 serves to seal off the outlet cham-
ber 4 so that no gas can escape therefrom except
through the usual threaded outlet opening. The
valve stem 10 is provided with the reduced por-
tion 9 mentioned above and against the shoulder

'thus formed by the junction of the valve stem 0

and the reduced portion 9, a washer {5 is placed.
This washer abuts the upper side of the dia-
phragm (4 and a similar washer 16 is placed
upon the reduced portion 9 and abuts the under-
side of the diaphragm {4, a nut 17 serving to
clamp these parts tightly together, whereby the
valve stem 10 extends through the diaphragm (4
in gas-tight relation thereto.

The mechanism for operating the valve stem
10 is mounted between a pair of side plates 20 and
21 which extend upwardly from the base ti. The
base {1 is provided with a plurality of small cir-

" cular openings 22 into which lugs 23, formed on
" the side plates 20 and 21, project so as to properly

position the bottom edges of these side plates.
The upper edege of each of these side plates 20
and 21 is provided with a notch and these notches
receive a bridging member 24 which extends
across the space between the plates 20 and 2.
Screws 25 pass through the bridging member 24
and are screw-threadedly received by the base {1
to firmly clamp side plates 208 and 21 to the base
it

A main operating shaft 26 is journalled in the
side plates 20 and 21. Secured to this main oper-

. ating shaft 26 is a pinion 27 and a gear 28. The

' pinion 27 cooperates with teeth 29 formed in the

70
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valve stem 10 whereby rotary movement of the
main operating shaft 26 serves to raise and lower
the valve stem 10 to move the valve disc 8 away
from and towards the opening 7 in the partition
2 of the valve casing 1. 'The upper end of valve
stem 10 is guided by a guiding member or bushing
30 which is secured to the bridging member 24.
A coiled spring 31 has one of its ends secured to
the side plate 20 and its other end secured to the
pinion 27 and tends to rotate main operating
shaft 26 in valve closing direction (see Fig. 6).
The gear 28 cooperates with a pinion 32 which
is mounted upon a stud shaft 33 that is secured
to the side plate 21. A gear 34 is secured to the
pinion 32 and meshes with a motor pinion 35 that
is secured to the rotor shaft 36 of a motor having
a fleld structure indicated at 37. One end of
this rotor shaft 36 is journalled in a bearing 38

. that is secured to.the side plate 20 and the other

end of this rotor shaft 36 is journalled in a bear-
ing 39 which is secured to the side plate 21. This
latter end of the rotor shaft 38 is provided with
a reduced portion 40 to which the arms 41 and 42
of a fly-ball governor are secured. 'These arms
support weights 43 and &4 as well as braking
members 45 and 46 which cooperate with the
inner surface of a circular member 471 that is
secured to the side plate 21.

The fleld structure 37 is mounted between the
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side plates 20 and 21 by means of suitable bolts
49, nuts 50, and spacing sleeves 5i.

The valve stem 10 is maintained in raised posi-
tion against the bias of spring 31 by a latching
mechanism that includes a somewhat resilient
latching arm 52 having a bent-over end 53 that is
adapted to move between the teeth of the gear 34.
This arm 52 is secured to a stud 54 and a rigid arm
55 which is also secured to the stud 54 serves to
re-inforce and guide the latching arm 52, the
latching arm 52 passing through an opening
formed in the bent-over end 56 of this re-inforc-
ing arm 55. The stud 54 is secured to an arma-

ture 57 which is pivoted on a shaft 58 that is

Jjournalled in side members 59 and 60 that in turn
support a field structure 61. This field structure
61 includes a relay coil 62 for producing a mag-
netic flux in the field structure 61 to attract the
armature 57. The armature 57 is biased to the
position shown in Fig. 2 by means of a spring 63
which is wound about the shaft 58 and has one of
its ends abutting the supporting member 59 and
its other end abutting the stud 54. A piece of in-
sulating material 64 is secured to the lower end
of armature 5T and acts as a switch controlling
arm. Switch arms 65 and 66 are secured to the
piece of insulating material 64 and respectively
cooperate with switch arms 67 and 68 which are

10

15

20

28

in turn mounted upon supvorting blocks of in-

sulating material 69 and 70. The arrangement is
such that when the relay coil 62 is deenergized,
the parts assume the position shown in Fig. 2
wherein the latching arm 52 is disengaged from
the teeth of gear 34, the switch arm 685 is engag-
ing the switch arm 67, and the switch arm 66 is
disengaged from switch arm 68. Upon energiza-
tion of the relay coil 62, the armature $1 moves to
the position shown in Pig. 5 wherein the latching
arm 52 is engaged with the teeth of gear 34.
Under these conditions, the switch arm 85 dis-
engages switch arm 67 but switch arm 66 moves
into engagement with switch arm 68. This relay
is mounted upon the side plate 20 by means of
suitable bolts T1, nuts 12 and spacing sleeves 13.

Part of the switching mechanism for controlling
the motor and relay is carried by a panel 75 of
insulating material which is secured to the side
plate 20 by means of screw and nut assemblies in-
dicated at 716. Mounted upon this panel 15 is a
bracket 711 to which four switch arms 718, 79, 80
and 81 are secured. These switch arms are all
insulated from each other and from the bracket
71 by insulating members 82, 83, 84 and 85, with
the exception that the switch arm 81 is electrical-
1y connected to the bracket 17 either through the
medium of screw and nut assemblies 88, which
fasten these parts together, or by an electrical
connection that will be explained hereinafter in
connection with the wiring diagram of Fig. 9.
The bracket 1T is connected to a binding post 87
by a connecting link 88.

The switch arms 78 to 8f inclusive are con-
trolled by the main operating shaft 26. Secured
to this main operating shaft 26 is a collar 90
which is adapted to extend through a cover side

plate 81. Integral with this collar 80 is a disc 92.
LMount:ed adjacent to the disc 92 and embracing
the collar 90 is a similar disc 93 which is pro-
vided with a pair of slots 84 through which screws
95 extend by means of which the disc 93 may be
secured to the disc 92 so that disc 93 moves in
conformity with the movements of main operating
shaft 26. However, the slot 84 and screws 98 pro-
vide for a relative adjustment between the disc 93
and the disc 92 for reasons which will become

30
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apparent hereinafter. The disc 83 is provided
with an extension 96 which supports a stud shaft
97 upon which a roller 98 of insulating material
is journalled. Upon movement of main operating
shaft 26 in a counter-clockwise direction, as
viewed in Pig. 3 of the drawings, the roller 98
approaches and finally engages switch arm 81.
The switch arm 8{ is thereupon lifted into en-
gagement with the switch arm 80 and the switch
arm 80 is moved upwardly. Such movement of
switch arm 80 causes upward movement of switch
arm 19 into engagement with switch arm 178,
there being a small piece of insulating material
99 secured to the underside of switch arm 19 and
against which the switch arm 88 is adapted to
bear. Continued movement of main operating

~shaft 26 in this counter-clockwise direction causes

45
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the roller 98 to pass beyond the switch arm 81 so
that the switch arms 18 to 81 inclusive return to
the position shown in Fig. 3. This movement of
main operating shaft 26 in counter-clockwise
direction as viewed in Fig. 3 causes a lifting move-
ment of the valve stem 10 and a consequent open-
ing of the valve.

The panel 15 additionally supports a time
switch that comprises a bimetallic element 100
and an associated electrical heating element 101,
One end of bimetallic element 100 is secured to a

“pracket 102 that is mounted upon the panel 15

and the other end of bimetallic element 180 co-
operates with a contact 103 which is adjustably
mounted in a bracket 104 that is also secured
to the panel 15. Upon energization of the elec-
trical heater 10!, the bimetallic element 100 is
heated, and after a time period, this bimetallic
element 100 separates from contact 103. The
length of time required for the separation of
bimetallic element 108 from contact 103 depends
upon the adjustment of contact 1 03 in its sup-
porting bracket 104. The ends of electrical heat-
ing element 101 are respectively secured to ter-
minal posts 105 and 106.

The side plate 21 also supports a panel of
insulating material indicated at 110 and this
panel in turn has mounted upon it certain switch-
ing mechanism for also controlling the operation
of the motor and relay of the valve mechanism.
A bracket |11 which is secured to the panel {10
supports a flexible switch arm 112 that is pro-
vided with a backing member of insulating mate-
rial 113. This switch arm {12 cooperates with a
similar switch arm {14 which is carried by a
pracket I16 that is likewise secured to the panel
110. The switch arm (4 controls a switch arm
115, the switch arms 114 and 115 being con-
nected together through a piece of insulating
material 115’. This switch arm 115 cooperates
with a switch arm 117 that is secured to a
bracket 118 which is mounted upon the panel 110.
The brackets {if, 115 and 118 are respectively

provided with binding posts 119, 120 and 121,

The arrangement is such that switch arm {13 is
normally disengaged from switch arm 14 and
switch arm 115 is normally disengaged from.
switch arm 1471, These switch arms are adapted
to be operated by a stud 122 which is screw-
threaded into & collar 123 that is in turn secured
to main operating shaft 26 (see Fig. 6). Upon

movement of main operating shaft 26 in valve .

opening direction, the shaft 26 rotates in clock-
wise direction as viewed in Fig. 4 and the stud
122 moves towards the piece of insulating mate-
rial 113 which is carried by the switch arm 2.
When the valve has been moved to full open posi-
tion, the stud 122 engages the piece of insulat-

‘is adapted to pass.

3

ing material (13 thereby moving switch arm 112
into engagement with switch arm 114 and this
movement in turn moves switch arm {15 into
engagement with switch arm #17.

The valve of the present invention is adapted
to be manually operated under certain condi-
tions. For the purpose of this manual operation,
the collar 1.3 is provided with a sleeve 125 which
extends along main operating shaft 26 to the
end thereof. A screw {27, which is threaded into
the end of main operating shaft 26, engages the
sleeve 125 to hold the sleeve 125 and the collar 123
securely upon the main operating shaft 26. A
hollow operating knob 128 fits over the collar 123
and is provided with an angular slot 129 through
which the stud 122 extends. The operating kncb
128 is normally biased to the position shown in
Fig. 6 by means of a coiled spring {30 which sur-
rounds the sleeve 125 and has one of its ends
abutting the collar 123 whereas its other end abuts
the operating knob 128. When it is desired to
operate the valve manually, the operating knob
128 is rotated in clockwise direction as viewed in
Fig. 4 and the angularity of the slot 129 causes
rotation of the main operating shaft 26 in valve
opening direction and at the same time causes
inward movement of the operating knob 128.

This operating knob 128 is provided with a notch,

{31 that forms a shoulder which is adapted to
engage a stud 132 that is secured to side plate XI.
When the valve has thus been partially ogened
by manual manipulation of the knob 128, the
shoulder formed by the notch 31 engages the
stud 132 so that the valve is held in such par-
tially open position against the bias of the closing
spring 31.

Mounted upon panel 110 and associated with
the operating knob 128 is a pair of switch arms
133 and 134. A piece of insulating material 35
js secured to the switch arm 134 and the ar-
rangement is such that the inward movement of
operating knob 128, set out above, causes the
same to engage this piece of insulating material
135 and moves switch arm i34 into engagement
with switch arm 133. As a result, whenever the
valve is manually moved to a partial open posi-
tion and latched therein, the switch arms 133
and (34 are moved into engagement with each
other. The switch arm 133 is secured to a
bracket 136 that is mounted upon panel 110 and
is provided with a binding post 137. Similarly,
the switch arm 34 is secured to a bracket 138
that is mounted upon panel |10 and is provided
with a binding post 139.

In many instances, it is desired to operate a
damper in control of the flow of secondary air
to a burner in conformity with the movements
of the valve which controls the supplying of
fuel to the burner. For this purpose, a stud
140 is secured to and carried by the side cover
plate 91 mentioned above. A damper operating
arm 141 is provided with an elongated slot {42
near one of its ends through which the stud {40
The collar 90 which is se-
cured to the main operating shaft 26 is provided
with a pair of threaded holes 143 and 144 either
of which is adapted to receive a screw 143 which
passes through the damper arm (4f. With the
parts in the position shown in Fig. 8, the screw
145 is threaded into the hole 143 and whenever
the main operating shaft 26 moves in valve
opening direction (counterclockwise as viewed in

Pig. 8), the extreme right-hand end of damper

lever 141 will move downwardly. If the oppo-
site movement of damper arm {41 is desired, the

10
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screw ll! is placed in the threaded hole 144 of
the collar 90 and under these conditions, the
right-hand end of damper arm 141 will move up-

wardly when the valve is moved towards open .

position.

Referring to Fig. 9 of the drawings, the motor
of the valve is therein diagrammatically illus-
trated as comprising a squirrel cage rotor 150
and an associated fleld winding 151. The opera-
tion of the valve is shown as controlled by a
temperature responsive switch such as a room
thermostat which includes a bimetallic actuat-
ing element 152 that has one of its ends secured
as indicated at i53. The other end of bimetallic
element 152 controls a contact arm’ 154 which is
adapted to engage an associated contact 155
when the temperature to which bimetallic ele-
ment (52 responds drops to a predetermined
value. It will be understood that any other type
of controller, either automatic or manual, could

be utilized to control the operation of the gas .

valve.

The system is also shown as including the usual
safety pilot which is indicated herein as com-
prising a bimetallic element 156 which has one
of its ends secured to a bracket 151. This bi-
metallic element 156 cooperates with a contact
158. A pilot light indicated at 159 impinges
upon, or is closely associated with, bimetallic ele-
ment 156 so that the same moves into engage-
ment with contact 158 whenever the pilot light
is burning properly. -

The system is also shown as including a fan
motor 160 which may be utilized to circulate air
heated by the flow of fuel through the gas valve,
as is well-known in the art. High voltage power
is supplied by line wires 161 and 162 and low
voltage power is furnished by a step-down trans-
former 163 having a high voltage primary 164
connected to the line wires 161 and 162 and a low
voltage secondary 165.

With the parts in the position shown, the pilot

is operating properly but the temperature of the
room or space in which the bimetallic element
152 is located is sufficiently high. The fleld
winding 151 and the relay coil 162 are both de-
energized under these conditions and the valve
is closed. Likewise, the fan motor 160 is de-
energized.

If the temperature to which bimetallic ele-
ment 152 responds should now lower sufficiently
so that contact arm 154 is moved into engage-
ment with contact 155, an energizing circuit for
fleld winding 151 is established as follows: sec-
ondary (65, wire 166, binding post 137, wire 167,
bracket 157, bimetallic element 156, contact 158,
wire 168, a binding- post {69 which is mounted
upon panel (10, wire (70, contact 155, contact
arm (54, bimetallic element 152, wire I1l bind-

.ing post 139, wire 172, wire 113, wire m field

winding 151, wire 1715, switch arm 67, switch
arm 65, wire 116, wire 171, wire (18, bracket
118, binding post 124, and wire 119 to the other
side of secondary 165. Energization of field wind-
ing 51 causes rotation of rotor 150 and rotor
shaft 36. This rotation is transmitted to the
main operating shaft which simultaneously raises
the valve stem (0, rotates the roller 98 towards
the switch arm 81, and rotates the stud 122
towards the switch arm {i2.

When the valve has thus been opened to a
predetermined extent, which is determined by
the adjustment of disc 93 in relation to the as-

sociated disc 92, roller 98 engages switch arm

81 and causes 'movement of switch arm 81 into
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engagement with switch arm 80 as well as switch
arm 719 into engagement with switch arm 18, all
as explained above. Engagement of switch arm
19 with switch arm 78 energizes relay coil 62
as follows: secondary {65, wire 166, binding post
137, wire 167, bracket 157, bimetallic element
156, contact 158, wire 168, binding post 169, wire
170, contact 155, contact arm 154, bimetallic ele-
ment 152, wire 171, binding post 139, wire {72,
wire 113, wire 180, relay coil 62, wire 181, wire
182, switch arm 78, switch arm 19, wire 183,
bracket 108, contact 103, bimetallic element 100,
bracket 102, wire 184, wire 1718, bracket (18,
binding post 12{, and wire 119 to the other side
of secondary 165. Energization of relay coil 62

the téeth of gear 34, as explained above, to pre-
vent further rotation of main operating shaft 26
wherefor no further opening movement. of the
valve takes place. During the movement of
armature 51 of the relay mechanism to this
latching position, switch arm 65 moves from en-
gagement with switch arm 67 wherefor the
above-described energizing circuit for field wind-
ing 181 is interrupted. This interrupting action
of the circuit for field winding 151 takes place
prior to the engagement of latching arm 52 with
the teeth of ‘gear 34 wherefor the parts are al-
ready slowing down and perhaps even stopped
by the time this latching action takes place.
Such movement of armature 57 also moves switch
arm 66 into engagement with switch arm 68
which completes a circuit to heating element 104
as follows: secondary 165, wire 166, binding post
137, wire (67, bracket 157, bimetallic element
156, contact 158, wire 168, binding post 163, wire
170, contact 155, contact arm 154, bimetallic ele-
ment 152, wire {71, binding post 139, wire 172,
wire 189, terminal 106, heating element 10f, ter-
minal 105, wire 186, switch arm 80, switch arm
81, wire 187, link 88, binding post 87, wire 188,
switch arm 68, switch arm 66, wire (76, wire 111,
wire 178, bracket 118, binding post 121 and w1re
119 to the other side of secondary 165.

The valve is now in an intermediate open
position and an intermediate flow of gas is sup-
plied to the burner. This amount of gas is not
sufficient to cause an appreciable “popping” in
the type of burners that are apt to “pop” upon
the supplying thereto of a full supply of fuel,
nor is it large enough to require more air than
is drawn Into a large burner when the stack
flue thereof is cold, After a time, depending
upon the adjustment of contact 103 in relation to
bimetallic element 100, bimetallic element 100
will have been heated sufficiently by the heating
element 101 to separate from contact 103. ‘When
this occurs, the circuit traced above for relay
coil 62 is interrupted whereupon the relay returns
to the position shown in Pig. 9, wherein switch
arms 65 and 67 are in engagement and switch
arms 66 and 68 are disengaged. Such movement
of the armature also releases the latching arm
52 from the teeth of gear 34, whereupon the parts
are again enabled to rotate, Separation of con-
tact 66 from contact 68 interrupts the energiz-
ing circuit for heating element {01 traced above,
whereas engagement of contact 65 with contact

6T re-establishes the aforementioned circuit for-

field winding 15f. Rotor 150, therefore, rotates
the main operating shaft 26 further in valve
opening direction,

By the time the valve has been moved to a
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passed completely under switch arm 81 so that
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switch arm 8{ disengages switch arm 80 and
switch arm 719 disengages switch arm 78. When
the valve is thus full open, the stud 122 engages
the piece of insulation 113 which is secured to
the switch arm (12 and moves switch 12 into
engagement with switch arm (14, which in turn
moves switch arm (15 into engagement with
switch arm 111. Engagement of switch arms 112
and |14 energizes fan motor 160 as follows: line
wire 162, wire 190, binding post (20, bracket 116,
switch arm {14, swicch arm (12, bracket i1,
binding post 119, wire 191, fan motor 160 and
wire 192 to the other line wire {6i. Engagement
of switch arm (15 with contact 117 establishes a.
new energizing circuit for relay coil 62 which is
as follows: secondary 165, wire 166, binding post
181, wire 167, bracket 157, bimetallic element 156,
contact 158, wire 168, binding post 169, wire 170,
contact 155, contact arm 154, bimetallic element
182, wire 171, binding post 139, wire 112, wire
113, wire 180, relay coil 62, wire (81, wire 193,
switch arm 115, switch arm #17, bracket {18,
binding post 121, and wire 1719 to the other side
of the secondary 165. Armature 51 is thereupon
again attracted and first separates switch arm
65 from switch arm 671 whereupon the energizing
circuit for field winding 151 is again interrupted.
Armature 5T continues its movement and places
latching arm 52 into engagement with the teeth
of gear 34 to stop further rotation of the parts
and maintain the parts in their position against
the biasing action of return spring 31. Also, this
movement of armature 57 moves switch arm 66
into engagement with switch arm 68. This move-
ment of switch arm 66 into engagement with
switch arm 68, however, does not energize heating
element 10f at this time because switch arms 80
and 8! are no longer in engagement. The supply
of gas to the burner is thus increased to a maxi-
mum wherefor there will be no “popping” action
in that type of burner which requires a small
initial supply of gas; and in burners of the larger
type the stack flue will have been heated by this
time so that sufficient draft is present to supply
as much combustion supporting air as is neces-
sary. If a secondary air damper is being con-
trolled, it will be connected to the damper arm
141 so that such secondary air damper will be
moved in accordance with the movements of the
gas valve itself. ‘

Whenever the temperature to which bimetallic
element 152 responds rises sufficiently to sepa-
rate contact arm 154 from contact {55, the last
mentioned circuit for relay coil 62, as well as all
other circuits, will be interrupted. Armature 57,
therefore, returns to the position shown wherein
the latching arm 52 is removed from engagement
with the teeth of gear 34. The return spring 31
is thus permitted to rotate the main operating
shaft 26 and associated parts in reverse direction
so that the valve moves to closed position, The
fly-ball governor described above prevents too
fast a movement of the parts in valve-closing di-
rection wherefor the valve disc 8 does not strike
its seat sufficiently hard to result in rebounding
of the valve disc 8 from its seat.

If the pilot flame should be out so that the
bimetallic element 156 is not engaging the associ-
ated contact 158, it will be impossible to open the
valve if it is closed, or all circuits will be broken
if the valve is in any open position whatsoever so
that the valve will close. It is, therefore, im-
possible to operate the valve or maintain the
same automatically in a partial or full open posi-
tion if the safety pilot is extinguished.

5

From the foregoing it will readily be seen that
if a failure of electrical power should occur, the
valve will be moved to closed position under the
influence of return spring 3f{. If a power failure
should occur and persist for any length of time,
it might be desirous to manually open the valve
so that gas could be supplied to the burner. This
can be accomplished by manually rotating oper-
ating knob 128. Rotation of this knob until the
shoulder formed by notch 131 engages the stud
132 moves the valve to a partially open position
and the inward movement of the knob 128, ex-
plained above, causes engagement of switch arms
133 and 134, This rotation of knob 128 is not
sufficient to cause stud 122 to close switch arms
115 and 111, Whenever the electrical power re-
turns, field winding 15f will be energized irre-
spective of the condition of the safety pilot or
the controlling room thermostat by a circuit as
follows: secondary 165, wire (66, binding post
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137, bracket 136, switch arm 133, switch arm -

134, bracket 138, binding post 139, wire 172, wire
113, wire 174, field winding 151, wire 115, switch
arm 67, switch arm 65, wire 116, wire 17, wire
118, bracket 118, binding post 121 and wire 119
to the other side of secondary 165. The valve is,
therefore, moved further open and in so doing
releases the pressure of stud 132 on the knob
128, whereupon the spring 130 will be effective to
move the knob 128 to its normal position. This
opens or separates switch arms 133 and 134. If
the controlling thermostat is calling for heat at
this time and if the safety pilot is operating
properly, the valve will move to complete open
position and will move switch arm (15 into en-
gagement with switch arm (17 to energize relay
coil 62 and maintain the valve in full open posi-
tion as heretofore explained. However, if the
controlling thermostat is satisfied, or i1 the safety
pilot be out, then separation of switch arms 133
and {34 interrupts all circuits to the various paits
and the valve returns to closed position,

From the foregoing description, it will be ap-
parent that I have provided a compact and novel
valve structure as well as a control system by
which a valve is initially moved to a partial open
position and then after a time period, auto-
matically opens to a further extent. It will be
evident that many changes may be made by those
skilled in the art, both in the detailed construc-
tion of the valve and the manner in which it is
controlled, without departing from the spirit of
my invention. I intend therefore, to be limited
only by the scope of the appended claims.

I claim: . )

1. In an electrically operable valve, in combina-
tion, a valve, electrical means to move the valve
from closed to open position when energized, tim-
ing means, means responsive to valve movement
operative to interrupt valve movement when the
valve reaches a partially open position and to place
said timing means in operation, and means con-
trolled by said timing means to resume valve
movement after a time period.

2. In an electrically operable valve, in combi-
nation, a valve, electrical means to move the valve

from closed to open position when energized, tim- .

ing means, means responsive to valve movement
operative to place said timing means in opera-
tion and deenergize said electrical means when
said valve reaches a partially open position, and
means controlled by said timing means to re-

- energize said electrical means after a time period.

3. An electrical valve control system of the
class described, comprising, in combination, a
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valve, electrical means to move said valve from
a first position to a second position, electrical
means operative to interrupt valve movement,
switching means operated by valve movement
when said valve reaches a predetermined posi-
tion to control said valve movement, interrupt-
ing means to interrupt valve movement, electrical
timing means energized when said valve reaches
such predetermined position, and switching
means controlled by said timing means to con-
trol said valve movement interrupting means to
permit further movement of the valve after a
time period. ‘ ‘

4. An electrical valve control system of the
class described, comprising, in combination, a
valve, electrical means to move said valve from
a first position to a second position, electrical
means operative to interrupt valve movement,
switching means operated by valve movement
when said valve reaches a predetermined posi-
tion to control said valve movement interrupting
means to interrupt valve movement, switching
means operated by said valve movement inter-
rupting means, electrical timing means controlled
by said switching means, controlled by said tim-
ing means operative to control said valve move-
ment interrupting means to permit further valve
movement after a time period.

5. In a valve control system, in combination, a
valve, first electrical means to move said valve
from a first position to a second position, means
to energize said first electrical means, second
electrical means operative to prevent valve move-
ment when energized, timing means placed in
operation upon energization of said second elec-
trical means, switching means operated by valve
movement operable to energize said second elec-
trical means when the valve reaches a predeter-
mined position, switching means operated by said
second electrical means to deenergize said first
electrical means, and switching means controlled
by said timing means to deenergize said second
electrical means after a time period whereby to
cause reenergization of said first electrical means
and further movement of said valve.

6. In a valve control system, in combination, a

" valve, first electrical means to move said valve
from a first position to a second position, means .

to energize said first electrical means, second elec-
trical means operative to prevent valve movement
when energized, switching means operated by
valve movement operative to energize said second
electrical means when the valve reaches a prede-
termined position, electrical -timing means,
switching means operated by said second elec-
trical means when energized to deenergize said
first electrical means and energize said timing
means, and switching means operated by said
timing means to deenergize said second electrical
means after a time period. ’

- 7. In a motorized valve, in combination, a

- valve, a rotary electrical motor to move the same

70

.from a first position to a second positipn when

energized, electromagnetic means to interrupt
valve movement when energized, means to. ener-
gize said motor means, switching means operated
when said valve reaches a predetermined position
to energize said electromagnetic means, and tim-
ing means to deenergize said electromagnetic
means after a time period.

8. In a motorize;d valve, in combination, a
valve, a rotary electrical motor to move thé same
from a first position to a second position when
energized, electromagnetic means to .interrupt
valve movement when energized, means to ener-

2,145,146

gize said motor means, switching means operated
when said valve reaches a predetermined posi-
tion to energize said electromagnetic means, first
switching means operated by said electromagnetic
means, electrical timing means energized by said
switching means, and second switching means
controlled by said timing means to deenergize
said electromagnetic means after a time period.

9. In a motorized valve, in combination, a valve,
a rotary electrical motor to move the same from
a first position to a second position when ener-
gized, electromagnetic means to interrupt valve
movement when energized, means to energize
said motor means, switching means operated
when said valve reaches a predetermined posi~
tion to energize said electromagnetic means,
switching means operated by said electromagnetic
means, electrical timing means energized by said
switching means, and second switching means
controlled by said timing means to deenergize said
electromagnetic means after a time period, said
first switching means also deenergizing said mo-
tor means upon energization of said electromag-
netic means.

10. In a valve control system, in combination,
a valve, motor means to move the valve from a

- first position to a second position, means to hold

the valve in any position to which it is moved,
means controlled by valve movement to operate
said valve holding means when said valve reaches
a predetermined position between its first and
second positions, timing means to render said
valve holding means inoperative after a time
periad, and means controlled by valve movement
to again render said valve holding means opera-
tive' when the valve reaches said second position.

11. In a valve control system, in combination,
a valve, motor means to move the valve from a
first position to a second position, means to hold
the valve in any position to which. it is moved,
means controlled by valve movement to operate
said valve holding means when said valve reaches
a predetermined position between its first and sec~
ond positions, timing means to render said valve
holding means inoperative after a time period
placed in operation when said holding means is
operated and the valve is in said predetermined
position, and means to render said valve holding
means operative when the valve reaches said sec-
ond position. |

12, In combination, a valve, motor means to
move said valve from a first position to a second
position, valve holding means to hold said valve
in any position to which it is moved, means re-
sponsive to valve movement to operate said valve
holding means when the valve reaches a position
between said first and second positions, means
operated by said valve holding means to inter-
rupt the supply of power to said motor means,
timing means placed in operation when said
valve reaches such intermediate position to ren-
der said valve holdihg means inoperative after
a time period, and means operated when said
valve reaches its second position to again op-
erate said valve holding means,

1‘3. In an electrical valve control system, in
combination, ‘a valve biased to a first position,
electric motor means to move the same from said
first position to a second position when ener-
gized, means to hold the valve in any position to
which it is moved by said electric motor means,
electric means in control of said valve holding
means, electric timing means, switching means
controlled by movement of said valve to an in-
termediate position and by said electric means
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to energize sald timing means and elec tric means -

and to deenergize said motor means, switching
means operated by said timing means to deener-
gize said electric means after a time period, and
switching means operated when said valve
reaches its second position to again energize said
electric means.

14. An actuating mechanism for a device which
it is desired to move from a first position to a
second position, comprising, in combination, elec-
tric means to move said device from the flrst
position to the second position, elecivic means
operative to interrupt movement of the device,
switching means operative when the device
reaches a predetermined position to control said
device movement interrupting means to interrupt

movement of the device, switching means operat-_

ed by said device movement interrupting means,
electric timing means controlled by said switch-
ing means, and switching means controlled by
said timing means operative to control said de-
vice movement interrupting mesans to permit fur-
ther movement of the device after a time period.

15. The combination with an element mova-
able from a first position to a second position, of &
rotary electric motor to move such eilement from
the first position to the second position when
energized, electromagnetic means to interrupt
movement of the element when energized, means
to energize said motor means, switching means
operated when said element reaches a predeter-
mined position to energize said electromagnetic
means, and timing means to deenergize said elec-
tromagnetic means a timed period after the same
has been energized.

16. An actuating mechanism for positioning an
element, comprising, in combination, power
means to move the element from a first position
to a second position, means to hold the element
in any position to which it is moved by the power
means, means controlled by movement of the ele-
ment to operate said holding means when said
element has been moved to & predetermined po-
sition between its first and second positions, tim-
ing means to render said element holding means
inoperative after a time period and placed in
operation when said holding means is operated
and the element is in said predetermined posi-
tion, and means to render said element holding
means again operative when the element reaches
said second position.

17. In combination, a valve, means for mov-
ing said valve between first and second valve po-
sitions, and interrupting means including a tim-
ing device operative to stop valve movement for
a time period while said valve is moving from
said first to said second position at a position in-
termediate said first and second positions, said
time period being independent of the time at
which said valve is operated; said interrupting
means being ineffective to stop movement of the

valve when said valve is moving from said sec-

ond to sald first position in the course of its nor-
mal operation.

18. In combination, a valve, electrlcal motor
means for moving said valve from s first position
toasecondpodtion means including a timing

7

switch movable between a circuit open and cir-
cuit closed position, said last named means being
operative to stop valve movement for a time pe-
riod when said valve reaches a position interme-
diate said first and second positions, said time
period being determined by the time required for
said timing switch to move between its circuit
controlling positions znd being independent of
the time at which said valve is operated, and
means for adjusiing the length of said time
period to thereby adjust the time required for
said valve to move from said first to said second
bosition.

19, In combination, a valve, electrical motor
means for moving said valve from a first position
to a second position, means including g thermal
time switch movahle hetween a circuit open and
cireuit closed position, said lest named means
being operctive to stop valve movement for a
time period when said valve reaches o position
intermediate said first and second posit ons, said
time period being determined by the time re-
quired for the temperature of sald *hermel time
switch to change sufficiently to ca said switch
to move between its two circuit controilng posi-
tions and being independent of the time o which
said valve is operated, and msans essocizted with
said time switch for adjusting the length of said
time period to thereby adjust the time reguired
for said valve to move from said first to said
second position.

20. In combination, a valve biased {owsards
closed position, motor means for opening said
valve against its bias, means to hold said valve
in any position to which it is moved, means con-
trolled by valve movement to operate said valve
holding means when said valve reaches a par-
tially open position, and timing means operative
to render said valve holding means inoperative
a timed period after it has been placed in oper-
ation to permit continued movement of the valve
towards open position.

21, In combination, a valve, means biasing said
valve towards closed position, electrical motor
means for moving said valve against its bias, a
gear train connecting said motor means and said
valve, electromagnetically actuated holding
means cooperating with an element of said gear
train, and means for so energizing said holding
means that it is effective to hold the valve at a
partially open position upon said valve being
moved in valve opening direction, said holding
means having no effect upon the return move-
ment of said valve to closed position. .

22. In combination, a valve, means biasing said
valve towards closed position, electrical motor
means for moving said valve against its bias, a
gear train connecting said motor means and said
valve, holding means comprising a stop movable
into engagement with an element of the gear
train to stop movement of the valve at a partial-
ly open position, and means including a timing
device operable a predetermined period of time
after said valve has stopped at said partially open
position to cause said stop to be withdrawn from
engagement with said gear train.

‘JAMES R. WILLIAMS,
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