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This invention relates to safety devices for.
heating and other apparatus, and has particular -

relation to an improved thermoelectric valve for
automatically shutting off the fuel supply for a

burner upon extinguishment of a pilot light in

juxtaposition to the burner.
In its illustrated embodiments, the thermo-

 electric valve of the present invention is disposed

in the fuel supply pipe leading to the burher and
has an electromagnet and an armature which,

when attracted, is adapted to hold the valve open '
" . to permit the desired supply of fuel to the burner,

and when the armature is retracted the valve
moves.to closed position to shut off the supply of

(Cl. 137--144).

Figure 2 is a fragmentary top plan view of the
device as viewed in Figure 1; :

Figure 3 is a fragmentary vertlcal sectlon taken
on the line 3—3 of Figure 1;

' Figure 4 is a fragmentary vertical sectmn simi-
lar to Figure 3 and showing modified means for
by-passing fuel for the pilot burner to supply the
same with fuel durmg the resetting operation;
and

Figure 5 is a fragmentary sectional view show-
ing metering means for the pilot supply of fuel .
from the cutlet chamber to the pilot burner. .

Referring to the drawings, the device shown in
Figures 1 to 3, inclusive, comprises a valve body

fuel to the burner. The electromagnet is adapted 18 10 having a fuel inlet [f and a fuel outlet 12

to be energized to hold the valve open as long as
the pilot burner is ignited by heating of a thermo-

~ couple which is placed in position to be heated
by the pilot burner and is connected in circuit

with the electromagnet.
The burnér may be the main burner for a space
or room heater, or for a water heater, or it may

be an oven burner or one or more {op burners

of a gas range or any other burner.

- One of the main objects of the invention is to’
provide an improved form of thermoelectric valve
of the general character above set forth and
which is adapted to be reset without opening the
valve to set up the supply of fuel to the main
burner until the pilot burner has been lighted
and, by the heat thereof on the thermocouple, has
energized the electromagnet sufficiently to hold

" the armature in attracted position.
Another object of the invention is to providev
~ improved means for by-passing fuel for the pilot 35 its open lower end with an external flange 21. A

burner through or around the main shut-off valve

. while it is in closed position to supply fuel to the
‘pilot burner during the resetting operation and.

until the main shut-off valve is actuated to open
position, and for continuing the supply of fuel
to the pilot burner after the main burner is open.

It is also an object of the invention to provide

an improved form of thermoelectric valve of rela- -

tively simple and inexpensive construction and
which is effective and reliable in operation; also
a device which may be easily-and quickly installed
in the fuel supply pipe and connected in circuit
with the thermo-couple.

Further objects and advantages of the inven-

. tion will be apparent from the following detailed

. description taken in connection with the accom-

panying drawings, in which:
Figure 1 is a vertical section through a thermo-

- electric valve embodying the present inyention ;

which are tapped internally to receive the inlet
and outlet pipe sections of the fuel supply pipe
leading to the main burner. The valve body 10
* has an internal wall or partition 13 which has a

20 wvalve opening (4 through which communication

Is adapted to be effected between the inlet cham-
ber 15, which is in communication with the inlet
t1, and the outlet chamber (6, which is in com-
municatlon with the outlet 12. The valve open-

25 ing (4 is surrounded by a valve seat I8.

The lead connection hood and electromagnet,
armature, and valve assembly is mounted upon
-ithe top of the valve body (0 as the same is viewed
in Pigure 1, and when in place, closes the open

30 upper end of the valve body. The hood 28, which

is preferably formed of “Bakelite,” or any. other
suitable or preferred insulating material, in the
‘illustrated embodiment of the invention is of gen-
‘erally cylindrical cup-shaped form provided at

metal shell 22 has an external annular flange 23
which abuts against the flange 21 and the shell
22 closes and 'seals the interior of the hood 26
from the deleterious action of the gases or other

40 fuel which passes through the valve body. The

hood 20 and shell 22 are clamped to the top of
the valve body by & union nut 24 having threaded
engagement with the valve body and with the
shell 22 fitting into the open upper end of the

45 valve body. A gasket may be provided at 25:

The electromagnet, which is sealed within the
hood 20, comprises a magnet frame 28. The par-
ticular magnet frame shown in thé drawings is
of U-sha.p;d form, but this may vary widely with-

50 in the scope of the present invention. The mag-

net frame 28 has & reset stem 29 formed integral
therewith or suitably secured thereto. The reset
stem 29 extends outwardly through an opening’
80 centrally through the top of the hood 20 and

5.» ‘through the interior of a hollow boss 32 integral
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with the hood 20. The opening 20 is sealed by
packing 33. A reset button 34 is threaded or
otherwise suitably secured at 85 upon the outer
end of the stem 29 and operates or is guided slid-
ingly within the boss 32.

“A coiled spring 36 is coiled about the stem 29
and interposed between the bution 34 and a
washer 31 which engages against the packing
33. The spring 36 normslly holds the button 34,
stem 29, and the electromagnet connected there-
to, in outwardly projected position as shown in
Figure 1, and serves to move these parts to the
positions shown, as will presently appear. The
spring 36 also serves to compress and hold the
packing 3% in tight sealing relation about the
opening 30. )

Pixed rigidly in the hood 20 as, for example,
by molding the insulating material of the hood
thereto and extending lengthwise from the hood
are g pair of spaced metallic terminal posts 38.
These terminal posts 38 have aligned openings
39 and are split outwardly of these openings as
shown at 40. A coil clamp &1 is positioned upon
the magnet frame 28, and is flanged outwardly
at its inner end, and the ele~tromagnet coil 42
surrounds the legs of the magnet frame and the
legs of the coil clamp &1, as shown. The opposite
terminals of the coil 42 are connected fto the
inner ends of the respective terminals posts 28
by flexible conducting connectors §5. The posts
38 may have reduced portions at 46 to assure
firm anchorage in the hood 28. The coil 42 may
be covered with insulation as shown, and the
flexible connectors 45 may be extensions of the
opposite ends of the coll, the ends of the con-
nectors being bared for good contact with the
posts 38 where they are connected thereto.

The armature 58 is disposed within the hood
20 and-is also sealed from the gaseous or other
fuel by the shell 22. The armature 50, which is
shown as of disc-like form and as secured to the
upper end of a reciprocatory armature stem 5l
is adapted to be held in attracted position against
the pole ends of the magnet frame 28 upon ener-
gization of the electromagnet. The attachment
of the armature 50 to the stem 51 may, if desired,
be sufficiently loose to permit self-accommoda-

10.
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tion of the armature to the pcle ends of the '

-magnet frame, although this may vary. ‘The
stem 51 is disposed generally concentrically of
the hood 20 and valve 10, and extends inwardly
for.reciprocating movement through an opening
52 in the outwardly raised central part of the
shell 22. The opening 52 is sealed against leak-
sge of the gas or other fuel or other deleterious
substances into the hood 20 from the valve body
by packing 53. :

The valve disc 55 is held upon the lower end
of a valve stem 51’ by a snap ring 56 which is
engaged in an annular groove in the headed
lower end of the stem §1’. The ring §6, by en-
gagement with an annular flange 58 on the valve
disc 55 compels movement of the valve disc out-
wardly to open position with outward movement
of the armature 50 and stem 51 as will herein-
after appear. The particular valve disc shown
in the drawings has a valve disc gasket or yield-
ing seating material 59 secured thereto by a valve
disc screw 60, but this may, of course,. vary.
With the valve disc §5 positioned as shown. the
valve disc gasket or yielding seating material 59
seats against the valve seat 18 and closes com-
munication between the inlet chamber 15 and
the outlet chamber 6 through the valve open-
ing 14. L

50
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The valve stem 54’ is headed at its outer end
at 62, and this headed end 62 operates slidingly
within the interior of the hollow armature stem
51, the inner end of which is turned or flanged
inwardly at 63 for cooperation with the head 62
on the stem 5§’. A cam disc §4 is loosely mount-
ed at 65 on the stem 5! and is flanged or turned
inwardly at 66 for cooperation with the inner
end of the stem 6. A coiled spring 88 is inter-
posed between the cam disc 64 and the valve
disc 55 and serves to close the valve when the
electromagnet ceases to hold the armature 60 in
attracted position. The spting 68 also, through
the cam disc 64 and by cooperation of this cam
disc with a bearing washer 10, serves to compress
and hold the packing 53 in tight sealing relation
about the opening 52.

The tube 14 for supplying fuel to the pilot
burner is connected to & hollow boss 15 extend-
ing laterally from the valve body 18 outwardly
of the valve seat 18. The boss 15 has a passage-
way 16 extending therethrough for supplying fuel
to the pilot burner supply tube T4. The tube 14
is joined at its inner end to the hollow boss 15
by & union nut 17 having threaded engagement.
with the boss 15, and the union is sealed by a
union sleeve 18. The outer end of the tube 14
is connected to a suitable pilot burner (not
shown), which pilot burner is disposed in juxta-
position to the main burner for the purpose of
lighting the same, as well understood in the art.
The pilot burner may be of any suitable or pre-
ferred form. .

The passageway 16 is provided within its length
with an inwardly extending annular flange 19
which slidingly supports & pilot valve plunger 80,
Outwardly of the flange 19 the passageway 16
has a valve seat 81. The valve body 10 is pro-
vided with a by-pass opening 82 which is adapted
to place the inlet chamber {5 in communication
with the passageway 16 inwardly of the valve
seat 81. - A second by-pass opening 83 formed in
the valve body 10, and preferably smaller in di-
ameter than the passageway 82, is adapted to
place the outlet chamber 16 in communication
with the passageway 16 outwardly of the seat 81,

The pilot valve plunger 80 is provided at its
outer end with a valve head 84 which is adapted
to seat upon the valve seat 81 to shut off com-
munication between the inlet chamber 15 and
the passageway 16 through the opening 82. A

“valve button 86 is fixed ds, for example, by

b5
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threaded engagement upon the inner end of the
stem or plunger 80 and operates slidingly in the
inner end of the passageway 16. A spring 87 is
coiled about the plunger 80 and interposed be-
tween the button 86 and the flange 79. The.
spring 87 normally holds the plunger 80 and
button 86 yieldingly in inwardly projected posi-
tion, and the valve head 84 of the plunger 80 .
seated upon the valve seat 81. The inner end
of the button 86 is rounded or otherwise suitably
formed for cooperation with the tapered cam
surface 90 of the cam disc 64.

The passageway 83 is provided with a check
valve or other suitable valve as indicated at 110
which, when the part 51 is cocked and the pilot
fuel flows through the passageway 82 to the pilot
burner, prevents the pilot fuel from entering the
outlet chamber 16 through the passageway 83
before the main valve is opened.

The thermocouple (not shown) and lead con-
nection therefor may be of the general character
disclosed and claimed in Oscar J. Leins Patent
No. 2,126,564, granted August 9, 1938, cr of any
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other smtable or preferred form The terminal
end of the thermocouple lead connection, except
for the differences shown, is, in general, of the
type disclosed and claimed in the copending ap-
plication of Clarence Wantz, Serial No. 239,790,
filed November 10, 1938. The thermoccuple is
placed in position to be heated by the pilot light
and is connected in circuit with the electromag-
net, and particularly with the coil 42 thereof
through the terminal posts 8.

The particular thermocouple lead connection
shown in the drawings comprises an inner lead
conductor §2 which is joined to the inmer ther-
mocouple member to form an internal thermal
junction, and an outer lesd conductor 3 which
‘is connected to the outer thermocouple member
to form another thermal junction. The two
thermocouple elements are joined to form 2 third
thermal junction which is adapted to be heated
by the pilot light, as well understood in the art.
The outer lead conductor 93 encloses the inner
lead conductor 92, and the inner lead conductor
‘82 is insulated from the oufer lead conductor by
& wrapping of insulation on the inner lead con-
ductor, as indicated at 34,

The thermocouple lead connection is prefer-
ably of a character that will permit bending, as
desired, to permit disposing the thermocouple
" in any desired position. The lead connection
.may be of a character to support the thermo-
couple in any desired position, although support-
ing brackets or other means may be employed
for this purpose. The end of the inner lead con-
ductor opposite the end connected to one of the
thermocouple elements extends from the oufer
.lead conductor 33 and has a metallic terminal
slecve 85 fixed thereon in good conductive con-
tact therewith and spaced from the end of the
outer lead conductor 83. An insulating sleeve
98 is interposed between the terminal sleeve 9%
and the adjacent end of the outer lead conductor.

A quick detachable connection is thus provided
‘between the thermocouple leads and the terminal
posts 38 for the electromagnet coil 2. The ther-

mocouple is connected to the posts 38 by slipping . 45

the terminsl end of the thermocouple lead means
‘through the opening 39 in one terminal post 38

and into the opening 39 in the other terminal-

post, with the terminal sleeve in the opening in
one, post and the end of the tubular thermo-
couple lead 93 in the opening in the other termi-
nal post. Screws 98 are then tightened to clamp
the split portions of the terminal posts into good
conductive -contact and gripping engagement
with the terminal sleeve 95 and tubular lead 93,
respectively. The thermocouple is disconnected
from the device by lcosening the screws 28 and
withdrawing the terminal end of the thermo-
couple lead from the posts 38.

The operation of the device is as follows:

When the pilot burner or the other flame to
the heat of which the thermocouple is subject
is extinguished, the electromagnet is deenergized,
or at least the holding action thereof ceases to
be sufficient to hold the armature 50 attracted
to the poles of the magnet frame 28, and the
spring 88 compels the valve 55 to closed position

10

15

3

When it is desired to reset the device the reset
button 34 is pressed inwardly. This results in
moving the magnet frame 28 inwardly to engage
its' poles with the armature §8. Continued in-
ward movement of the reset button 34 thereupon
moves the armature 59 and its stem §{ inwardly
with respect to the valve stem 54’. ‘The arma-
ture stem B{, upon inward movement, engages
the inturned or inwardly flanged inner end &6
of the hub part of the cam disc 88 and forces
this cam disc inwardly. The cam disc 84, in its
inward movement, engages the pilot valve button
88 and forces same outwardly against the tension
of the spring 87, unseating the valve head 84 to
permit & pilot supply of fuel which is under pres-

sure in the inlet chamber 18 to flow through the -

passageways 82 and 76 and tube 74 to the pilot

* burner where it can be ignited as it issues from

20
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the pilot burner.

The pilot burner is then lighted and the heat
of the pilet flame upon the “hot” junction of the
thermocouple creates & thermoelectric currént in
the coil 42 of the e! :ctromagnet which energizes
the clectromagnet 2 .1d causes the armature 58 to

5 be held positively against the inner end of the

magnet frame 28 by magnetic attraction. -As a
result, when the reset button 34 is releaseq the
spring 86 moves or returns the button 234 to its
outwardly projected position. The outward
movement of the button 34 moves the electro-

., magnet outwardly therewith, and the valve

member 58, being held attracted by magnetic at-
traction to the magnet frame 28, is moved out-
wardly to opem position, Upon the outward
movement of the armature, the cam disc 84 is
released and actuated outwardly by the spring
68, thus releasing the pilot valve button 88, and

'the pilot valve 84 is returned to its seat and

closes off the pilot supply of fuel to the tube 78
through the passageway 82. .
Before closing off the by-pass passageway 82
the valve 68 is in open position and the desired
supply of fuel for the pilot burner is set up from
the outlet chamber 18 through the by-pass pas-.
sageway 83. It is to be understood that the
showing of the by-pass passageway 83 is illus- .
trative and more or less diagrammatic. If, be-
cause of the greater amount of fuel outlet cpen-
ing at the main burner, the by-pass passageway .
83 does not supply the desired pilot’ supply of
fuel to the pilot burner from the outlet chamber
{6 when the valve 55 is open, the passageway 83 -
may be disposed in any other suitable or pre-

" ferred manner to secure-the desired pilot supplv

53

60

as shown in Figure 1, thereby shutting off the .

supply of fuel to the main burner through the
outlet {2. In the movement of the valve mem-
ber 53 to closed position, the headed outer end
$2 of the valve stem 5!’, by engagement with
the inturned or inwardly flanged inner end of
the hollow armature stem $1, moves the arma-
ture 50 to retracted position as shown.

70

75

‘the main burner or burners.

of fuel to the _pilot burner when “the valve 85 .

_is open.

In other' words the electromagnetr is now in
its outwardly pro,lected position and the arma-
ture is held in attracted position to the magnet

" frame 28, thereby holding the valve .55 open.

The fuel flows from the inlet chamber {5 through
the valve opening {4 and outlet chamber 16 to
At the same time
sufficient fuel is supplied to. maintain the pilot
burner.” Upon extinguishment of the pilot
burner the electromagnet is immediately deener-
gized, or at least immediately ceases to hold the
armature 58 in attracted position. The spring
68 thereupon forces the valve 85 to closed posi-
tion to shut off the supply of fuel to the main
burner and the pilot supply valve. 84 is closed
to shut off the supply of fuel to the pilot burner
through the by-pass passageway 82 and until the
reset button is actuated to reset the devxce as
already described.




4 .
The mounting of the electromagnet with the

flexible connectors at 45 permits the inward and
outward movement of the electromagnet with

' oo
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I claim:

1. In a device of the class described, in com-

- bination, a body, an insulating hood on said body,

the resetting button, and the manner in which

the armature 50 and valve 55-are connected pro-
vides & simple, effective, and inexpensive con-
struction, Moreover, the cam disc 64,
manner of operation by the resetting means for
the electromagnetic valve,
fective and inexpensive arrangement for open-
ing the by-pass passageway 82 to set up the de-
sired supply of fuel to the pilot burner in the
resetting operation. o

In Figure 5, the passageway 83’’, which cor-
responds with the passageway 83 in Figure 3, is
shown provided with a metering screw {12 for
metering the pilot fuel supply from the outlet
chamber 16’ to the pilot burner.
pilot fuel supply may be metered or regulated in
any other suitable or preferred manner.

In the modified form of control for

a tubular valve housing 100 is threaded axially
into the main valve member 55°, there being a
valve washer provided at 101’ and corresponding
with the valve washer {0f in the preceding em-
bodiment of the invention. Threaded into the

the fuel -
supply to the pilot burner as shown in Figure 4, .

with its -
provides a simple, ef-

10

18

Of course the

25

valve housing 100 is a valve cap 102 having an -

_orifice 103 opening into the outlet chamber | 6’
of the valve body (0’. The passageway 83’ is
adapted for supplying fuel for the pilot burner

from the outlet chamber {8’ to the pilot supply

tube 14°. :

. The interior of the valve housing 100 has a
valve seat 105, and mounted in the valve housing

. 100 is a pilot valve plunger 08. This valve
plunger {06 is normally seated against the seat

105 by a spring 108 to shut off the pilot supply

30

terminal means on said hood, a stem extending
slidingly through an opening in said hood, an
electromagnet carried by said stem and movable
to outwardly and inwardly projected positions
therewith, and flexible connectors connecting
said electromagnet in circuit with the terminal
means on said hood. :

2. In s device of the class described, in combi~

‘nation, a body having .an interlor portion open-

ing therefrom, & hood on said body, sald hood
having an interior portion opening from the hood
adjacent the opening of the interior portion of
the body from said body, terminal means on said
hood, a stem extending slidingly through an
opening in said hood, an electromagnet carried
by said stem and movable to outwardly and in-
wardly projected positions therewith, means con-
necting said electromagnet in circuit with the
terminal means on said hood, means secured to
said body with said hood for sealing the interior
of the hood from the interior of said body, an
armature disposed within said hood and having
attracted and retracted positions, an armature
stem connected to said armature and operating
slidingly through said sealing means with its in-
ner end disposed in the body, & member having a
stem connected to said armature stem for sliding

" movement relative thereto, a cam actuated by

36

of fuel into the outlet chamber (6’ through the -

orifice 103. A port or opening 110 places the in-

40

terior of the hollow hub part of the valve disc =

55 in communication with the inlet chamber 15’

In the résetting operation of the device the .

armature stem 51’’ is projected inwardly as in
the preceding embodiment, and in its inward
movement engages and unseats the pilot con-

trol valve 106 from its seat 105. A pilot supply of-

fuel thereupon passes from the inlet chamber
{5’ through the port 110 and the interior of the
hub part of the valve disc 50 and out past the
seat 105 and through the orifice 103 Into the
outlet chamber $6°. This pilot. supply of fuel
passes from the outlet chamber (6’ through the
passageway 83’ and pilot tube 74’ to the pilot
burner. When the valve disc 85’ is closed with
the armature stem 51’’ released for movement
to its outwardly projected position, the valve 108
closes and shuts off the supply of fuel to the pilot
burner, and when the valve §5’ is open the fuel
passes from the inlet chamber through the valve
opening 14’ into the outlet chamber, and from
the outlet chamber to the main burner and also
through the duct 83’ to the pilot burner. Asin

45

50

55

80

the preceding embodiment of the invention, the ‘

duct arrangement shown at 83’ is more or less
. diagrammatic, and it is to be understood that if
the desired pilot supply of fuel is not set up to
the pilot burner when the valve 68’ is open be-
cause of the greater amount of burner openings
at the main burner, the passageway 83’ may be
otherwise arranged to provide the desired pilot
supply of fuel at such time.

I do not intend tc be limited to the precise
details shown or described. '

65
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inward movement of sald armature stem, and a
pilot valve actuated by said cam. '

3. In a device of the class described, in combi-
nation, a valve body, & hood on sald body, ter-
minal means on said hood, a stem extending
slidingly through an opening in said hood, an
electromagnet carried by said stem and movable
to outwardly end inwardly projected positions -
therewith, means connecting said electromagnet
in circuit with the terminal means on sald hood,
means secured to said valve body with said hood
for sealing the interior of the hood from the
interior of the valve body, an-armature. disposed
within said hood and having attracted and re-
tracted positions, an armature stem connected
to said armature and operating slidingly through
said sealing means with its inner end disposed
in the valve body, a valve member having a stem
connected to said armature stem -for sliding
movement relative thereto, & cam actuated by
inward movement of said armature stem, a pilot
valve actuated by said cam, and a spring inter-
posed between said first valve and said cam for
moving said first valve to closed position and
said armature to retracted position.

4. In a device of the class described, in com-
bination, a valve body having an inlet chamber
and an outlet chamber, a hood on said body, ter-
minal means on said hood, a stem extending
slidingly through- an opening in said hood, an
electromagnet carried by said stem and movable
to outwardly and inwardly projected positions
therewith, means connecting said electromagnet
in circuit with the terminal means on said hood,
means secured to said valve body with said hood
for sealing the interior of the hood from the in-
terior of said'valve body, an armatiire disposed
within said hood and having attracted and re-
tracted positions, an armature stem connected to
said armature and operating slidingly through
said sealing means with its inner end disposed
in the valve body, a valve member having a stem
connected to said armature stem for sliding
movement relative thereto, a cam actuated by in-
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ward movement of said armature stem, a pilog
valve actuated by said cam, a spring interposed
between said first valve and said cam for moving
said first valve to closed position and said arma-
ture to retracted position, a fuel supply tube for &

pilot burner connected to said valve body, & pas- .

sageway adapted for supplying fuel from said
inlet chamber to said pilot supply tube, and s
valve actuated Iaterally to open position by said

cam upon the resetiing operation for establish-

ing a supply of fuel for a pilot burner and shui-
ting off the fuel supply for the pilot burner when'
said first valve is closed.

5. In a device of the class described, in com-
‘bination, a valve body having an inlet chamber
and an outlet chamber, a hood on said body,
terminal means on said hood, a stem extending
slidingly through an opening in said hood, an
electromagnet carried by said stem and movable
to outwardly and inwardly projected positions
therewith, means connecting said electromsgnet
in circuit with the terminal means on said hood,
means secured to said valve body with said hood
for sealing the interior of the hood from the
interior of said. valve body, an armature dis-
-posed within said hood and having attracted and
retracted positions, an armature stem connected
to said armature and operating slidingly through
said sealing means with its inner end disposed
in the valve body, -a valve member having a stem
connected to said armature stem for sliding
movement relative thereto, a cam actuated by in-
ward movement of said armature stem, g pilot
valve actuated by said cam, a spring interposed
. between said first valve and said cam for moving

said first valve to closed position and said arma-

ture to retracted position, a fuel supply tube for
& pilot burner connected to said valve body, a
passageway adapted for supplying fuel from said
inlet chamber to said pilot supply tube, a valve
actuated laterally to open position by said cam
upon the resetting operation for establishing a
supply of fuel for a pilot burner and shutting
off the‘fue;"_supply for the pilot burner when
said first valve is closed, and means for establish-

[
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20
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40

48

ing a supply of fuel for the pilot burner when said -

first valve is open.

6. In a device of the class described, in com-
bination, a valve body, a hood on said body, &
reset stem extending slidingly through an open-
ing in said hood, an electromagnet carried by
said reset stem, an armature within said hood

&0

and having attracted and retracted positions, an

armature stem connected to said armature and
extending into said valve body, a cam on said

55

stem and actuaied thereby, a pilot control valve

actuated laterally to open position by said cam
in the resetting operation of said stem, a valve
member having g stem connected to said arma-
ture stem for sliding movement relative thereto,
and a spring interposed between said cam and

said last valve member for actuating said valve

member to closed position and said armature to
retracted position. :

7. In a device of the class described, in com-
bination, a valve, an electromagnet, an armature
connected. for relative movement to said valve
and, when attracted, adapted to hold said valve
open and, when retracted, compelling closing of
said valve, a second valve, and cam means, op-
erated by movement of said armature relative to
said first valve for opening said second valve.

8. In a device of the class described, in com-
bination, a valve, an electromagnet, an armature
connected for relative movement to said valve
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and, when sttracted, adapted to hold said valve
open and, when retracted, compelling closing of
seid valve, & second valve, cam means operated
by movement of said armature relative to said
first valve for opening saild second valve, and a
spring interposed between -said first valve and
said cam means for closing said first valve gnd
moving said armature to retracted position,

9. In a device of the class described, in com-
bination, a valve, an electromagnet, gn armature
connected for relative movement to said valve
and, when attracted, adapted to hold said valve
open and, when refracted, compelling closing of
said valve, a second valve, cam means operated
by movement of said armature relative to said
first valve for opening said second valve, and a
spring interposed between said first valve and -
said cam means for closing said first valve and
moving said armature to retracted position, said
spring also adapted to move said cam means from
the position in which it actuates said second
valve, - :

10. In 3 device of the class described, in com-

- bination, an armature, & valve connected for rela-

tive movement to said armature, an electromag-
net movable into engagement with said arma-
ture to attract and hold said armature in at-
tracted position and also movable in a direction
to actuate said valve to open position, s second
valve, and means for opening said second valve
by continued movement of said electromagnet in
the direction in which it is moved to attract and
hold said armature and after said electromagnet
is engaged with said armature. .

11. In a device of the class described, in com-
bination, an armature, a valve connected for rela-
tive moveient to said armature, an electromag-
net movable into engagement with said arma-
ture to attract and hold said armature in at-
tracted position and also movable in a direction
to actuate said valve to open position, a second -
valve, means for opening said second valve by
continued movement of said electromagnet in the
direction in which it is moved to attract and .
hold said armature and after said electromagnet
is engaged with said armature, and means for re.
leasing said last means and for closing said first
valve and moving said armature to retracted jelel
sition.

12. In a device of the class described, in com-
bination, -a body, a hood having the interior
thereof sealed from the interior of said body, a
stem extending from said hood, an electromag-
net disposed within said hood and carried by
sald stem for movement to outwardly and in-
wardly projected positions therewith, an arma-
ture also disposed within said hood and having
attracted and retracted positions, an armature

 stem connected to said armature with its inner

a0

end extending into the body, 8 main valve con-
nected to said armature stem for sliding move-

- ment relative thereto, and a pilot valve actuated
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by inward movement of said armature stem
relative to said main valve. : :

13. In a device of the class described, in com-
bination, a body, a hood having the interior
thereof sealed from the interior of said body, a
stem extending from said hood, an electromagnet

‘disposed within said hood and carried by said

stem for movement to outwardly and inwardly
projected positions therewith, an armature also
disposed within said hood and having attracted
and retracted positions, an armature stem con-
nected to said armature, a first member con-
nected to said armature stem for sliding move-
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ment relative thereto, and a second member
actuated by movement of sald armature stem
relative to said first member.

14. In a device of the class described, in com-
bination, a first valve member, an electromagnet,
an armature connected for movement relative to
said first valve member and, when attracted,
adapted to hold said first valve member in open

position and, when retracted, releasing said first -

valve member for movement to closed position,
and a second valve member adapted for opera-
tion to open position by movement of said arma-
ture relative to said first valve member.
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relative to said armdture and movable into co-
operation with the armature to pick up the ar-
mature and in a direction away from the valve
seat to move said armature with sald electro-

_magnet; said lost motion connection comprising

~ means carried by the armature and engageable -
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15. In a device of the class described, in com- -

biniation, electromagnet means, armature means
for said electromagnet means, a first valve mem-
per adapted to be held in operating position by
one of sald first means when same is attracted
and having movement relative to said means,
and operable to closed position upon retraction
of said means, and a second valve member adapt-
ed for operation to open position by movement
of the one of said first means which.is adapted
to hold said first valve member in open position.

16. In combination, a valve seat, & valve mem-
ber cooperable with said valve seat, an armature
having lost motion connection with sald valve
member, and an electromagnet normally sufii-
- eclently removed from the armature as to prevent
the armature being attracted when the electro-
magnet is energized and mounted for movement
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with means carried by said valve member for

_moving ‘said valve member to open position by

the movement of said armature away from the
valve seat.

17. In combination, a valve seat, a valve mem-
ber cooperable with sald valve seat, an armature
having lost motion connection with said valve
member, an electromagnet normally sufficiently
removed from the armature as to prevent the ar-
mature being attracted when the electromagnet
is energized and mounted for movement relative
to said armature and movable into- cooperation
with the armature to pick up the armature and
in @ direction away from the valve seat to move -
said armature with said electromagnet, said lost
motion connection comprising means carried by
the armature and engageable with means carried
by said valve member for moving said valve mem-
ber to open position by the movement of said
armature away from the valve seat, and means
operable by relative movement -of the lost mo-
tion connection between sald armature and said

. valve member.
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