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AUTOMATICALLY-CONTROLLED VALVE.'
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This invention relates to an improved au-

tomatically controlled valve and more par-
ticularly to valves whose opened and closed
positions are automatically controlled by
means or mechanisms having elements auto-
matically actuable in response to external
conditions such for example, as changes in
‘pressure or temperature. In the use of such
responsive elements, disadvantages frequent-
ly arise in that a single positive initial actu-
ation is not always attained but a plurality
of partial actuations in opposite directions
frequently occur when the element reaches
its critical condition with the result that the
valve tends to chatter or effect-only partial
opening or closing movements in succession.

In the structure here disclosed for purpose
of clear explanation of the invention, there
is shown such an element of the type which
is responsive to thermal changes. This ele-
ment is adapted to control a circuit to-en-
ergize an electromagnetic device which in
turn regulates the opened or closed position
of the valve. In this disclosed form there
is provided a means which will maintain the
circuit in a device-energizing condition when
such circuit is once energized and will so
hold the circuit until the circuit is again
opened upon subsequent opening movement
of the element.

The object therefore of the invention is
to provide an improved automatically con-
trolled valve. .

Other objects of the invention will more
fully appear from the following detailed de-
seription and the accompanying drawings
and will be pointed out in the annexed
claims:

In the drawings, there has been disclosed
a structure designed to carry out the objects
of the invention but it is to be understood
that the invention is not confined to the
exact features shown as various changes ma,
be made within the scope of the claims whic
follow.

In the drawings:

Figure 1 is a view in vertical section of
a valve, electromagnetic coil and wiring dia-
gram including a thermostat with the parts
shown with the valve closed.

Figure 2 is a view similar to that of Fig-
ure 1 but showing the parts with the valve
in open position.

In this selected embodiment of the inven-

tion there is shown a pipe section 4 provid-

.ing a substantially conical valve seat 5 upon

which the conical valve 6 may be seated to
close the passage 7, through the pipe sec-
tion.” It may be noted that this particular
valved pipe section is adapted to be in-
serted in a suppéy line of fluid fuel, either
gaseous or liquid, such for example, as a
pipe line leading from a source of gas to
a gas-heated appliance or leading from a
source of oil to an oil burner. - ,

The valve 6 is preferably integral with a
metallic stem 8 having an annularly en-
larged portion 9 which may function as a
weight yieldably to maintain the valve in
one position. As here shown the valve is
gravitationally held in closed position.

The preferred means here disclosed for
moving the valve to another position com-
prises a solenoid 11 whose plunger is pro-
vided by the stem 8 with its enlarged por-
tion 9. Obviously, upon energization of the

solenoid, its plunger is raised from the po- .

sition shown in Figure 1 to that shown in
Figure 2 whereby the valve is moved from
its normal closed position to an open posi-
tion permitting fluid flow through the pas-
sage in the pipe sections. Preferably, the
plunger is provided with a stop 12 formed
by a boss integrally depending from the
plate 13 within the axial recess of the sole-
noid so that this device is of the form com-
monly known as a plunger electromagnet.
As a further detail of construction it may
be-noted that the pipe section is integrally
formed with a tubular right-angled por-
tion which forms a lining for the axial re-
cess of the solenoid within which lining the
plunger is borne for longitudinal movement.

The winding of the solenoid is provided
with two terminals 14 and 15 and the wire
16 leads from the upper terminal 14 to
the thermostat post 17 while the wire 18
leads from the lower terminal 15 to the sec-
ond thermostat post 19.
preferably provided with a contact screw 21
whose position may be outwardly and in-
wardly adjusted to regulate a lag action be-
tween the opening and closing engagements
of the means for closing the circuit across
these posts 17 and 19. The wire 18 may
lead through the secondary side 22 of a

This post 19 is-

55

60

65

70

75

80

86

90

95

100

105

transformer having its primary side 23 .

energized from a suitable source of elec-



10

20

30

40

45

50

55

]

tric emergy not necessary to be shown.
Hence, when this energizing circuit is closed
across the posts 17 and 19 the solenoid is
energized and the valve position is changed.

The means for closing this energizing cir-
cuit across these posts is carried by the
thermo-bar 24 of the thermostat 25 which
bar is automatically actuable in response to
surrounding conditions of temperature In
accordance with common practice. How-
ever, this thermo-bar 24 carries two elec-
trically connected contacts 26 and 27 adapt-
ed respectively to engage the post 17 and
the post-screw 21. It will be noted that
these contacts 26 and 27 are preferably off-
set from the same straight line, the contact
26 being carried directly by the adjacent
face of the thermo-bar while the contact 27
is carried by the similar face of a relative-
lv flexible metallic strip 28 secured to the
vear face of the thermo-bar. Hence, in a
closing movement of the thermo-bar, the
contact 27 will engage the projecting screw
21 and, upon such continued movement, will
flex to permit the engagement of the contact
26 with the post 17 and, what is equally
important, in any opening movement of the
thermo-bar, the contact 26 will first become
disengaged while the flexed strip 28 still
maintains the contact 27 in electrical en-
gagement with the screw 21. This construc-
tion and operation permits the use of a sup-
plemental connection from the solenoid
around the disengaged post 17 to the thermo-
bar so that relatively slight opening move-
ment of the thermo-bar followed by an im-
mediate closing movement will not de-ener-
gize and re-energize the solenoid in rapid
succession but, on the other hand, will cause
the solenoid to maintain its energized con-
dition until the contact 27 is moved from
the screw 21. Thus, the disadvantages of”
a succession of alternate movements of the.
thermo-bar at its critical temperature will
not be induced in the valve but the valve
will remain in position until a full open-
ing movement of the thermo-bar is com-
pleted. :

Such a supplemental holding connection
is afforded by the wire 29 which is secured
to the thermostat post 81 which is in elec-
trical engagement with the thermo-bar 24
and therefore with the metallic strip 28
and contact 27. The cther end of this wire
29 is connected to a contact 32 mounted upon
an insulated bracket 33 carried by the sole-
noid 11. A complementary contact 34 is car-
ried by a resilient arm 35 mounted in in-
sulated relation upon the solenoid. This
contact 34 is normally held adjacent to, but
away from, the overhanging contact 32.
The contact 84 is electrically connected by
the wire 86 with the upper solenoid ter-
minal 14.

Operation : When the thermal condition of
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the thermostat is such that the thermo-bar

24 initiates its circuit-closing movement, the
contact 27 on the relatively flexible strip
first engages the adjustably offset screw 21,
but the circuit remains open until further
movement of the thermo-bar flexes the strip

10

until the contact 26 is carried into electri- -

cal engagement with the post 17 when an
energizing circuit is closed from the sec-
ondary side 22 of the transformer through
the post 19, screw 21, contact 27, strip 28,
thermo-bar 24, contact 26, post 17, wire 16,
terminal 14, solenoid 11, terminal 15 and
wire 18 back to the transformer. The re-
sultant energization of the solenoid raises
the plunger and opens the valve.

When the thermo-bar subsequentl}y{ initi-
ates its circuit-opening movement, the con-
tact 26 is first disengaged while the flexed

strip still retains the contact 27 in electrical

engagement with the offset screw 21. Un-
der such conditions, the supplemental hold-
ing wire functions. That is, the circuit has
been opened along the post 17 and wire 16
to the terminal 14 so that this opened side
of the circuit is closed by the wire 36 from
the upper terminal 14 to the contact 34
which is held in electrical engagement with
the overhanging contact 32 by the raising
of the resilient arm 35 through a lifting
engagenient of the upper projecting end of
the valve stem 8 against the button 87. Such

connection therefore continues across the

engaged contacts 34 and 32, to wire 29, ther-
mostat post 81, thermo-bar 24, strip 28, con-
tact 27, and screw 21, transformer side 22,
wire 18, terminal 15, solenoid 11, and back
to the terminal 14. The solenoid is thus
maintained in its energized condition during
the period of the relatively small movements
of the thermo-bar which often take place
around its critical temperature. Ience,
these substantially successive changes do
not affect valve-position and valve-chatter-
ing and the other disadvantages are over-
come. = After the thermo-bar has completed
its opening movement sufficiently to disen-
gage the contact 27 of the flexed strip, the
solenoid circuit is completely opened and
the valve closed while the resilient arm 35
resumes its normal state wherein the con-
tacts 32 and 34 of the supplementary wire
29 are disengaged.

Having thus described my invention what
I claim as new and desire to secure by Let-
ters-Patent, is: '

1. An automatically controlled valve in-
cluding means yieldably to maintain the
valve in one position, a device electrically
energizable to maintain the valve in another
position, a circuit for the device, a pair of
spaced terminals in the circuit, automati-
cally actuable contacting means movable to
open and close the circuit across the termi-
nals, said contacting means being arranged
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upon opening movement initially to' move
from engagement with one terminal and
upon . further opening  movement to move
from engagement with the other terminal
whereby the circuit is opened, means adapt-
ed to maintain the circuit in closed condi-
tion after disengagement of the first termi-
nal and until gisengagement» of the other
terminal, and means fo prevent re-closure of
the circuit until after both terminals are

again engaged by the contacting means upon

closing movement thereof.

2. A thermostatically controlled valve in-

cluding means yieldably to maintain the
valve in one position, a device electrically

'energizable to maintain the valve in another

position, a circuit for the device, a pair of
spaced terminals in the circuit, a thermo-
static. element, means moviable by the ele-
ment to co-operate with said terminals to

open and close the circuit thereacross, said

means being arranged to be disengaged from.
the terminals in successive relation, means
to maintain the circuit in closed condition
after one of said terminals has been disen-

gaged and until disengagement of the sec-:

ond terminal, and means to prevent re-clo-

sure of the circuit until after both terminals.

are again engaged upon closing movement

of said co-operable means whereby chatter-

ing of the valve is eliminated. = , .
3. An automatically controlled valve in-

Acluding means yieldably to maintain the

valve In one position, a device electrically

eneggizable to mpintain_ the valve in another
position, a circuit for the device, a pair of
spaced terminals in the circuit, an automati--

ccally operable element, means movable by

the element to co-operate with said termi-
nals to open and close the circuit there-
across, said means being arranged to be dis-
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engaged from the terminals in successive -

relation, and means operable by the ener--

gized device to maintain the circuit in de-
vice-energizing position after one of said
terminals has been disengaged and until dis-
engagement of the second terminal. '
4. A thermostatically controlled valve in-
cluding means yieldably to maintain the
valve 1n one position, an electromagnetic
device energizable to maintain the valve in
another position, a circuit for the device, a
pair of spaced terminals in the circuit, a
thermostatic element, contacts movible by

‘the element to open and close the circuit

across the terminals, said contacts being ar-
ranged to be disengaged from the terminals
in ‘successive relation, a supplemental elec-
trical connection leading from the terminal
first disengaged to said device, and means
operable by the device to open and close said
connection whereby the device may be main-
tained in energized condition after said first
terminal is disengaged and until disengage-
ment of the second terminal. '
- In witness whereof, I have hereunto set
my hand. this 14th day of October, 1924,

- - FREDERICK S. DENISON.
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