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This invention relates, in general, to thermoelectric
safety shut-off devices, and more particularly, to a thermo-
electric safety shut-off valve having particular utility as
a pilot burner shut-off valve for use with automatic con-
dition responsive valves where 100% safety shut-off is
desired upon extinguishment of a pilot burner flame.

One of the main objects of the invention is to provide
an improved safety shut-off valve for pilot burners which
may be readily applied to the pilot burner fuel outlet of
an automatic temperature responsive main burner valve
and which is interchangeable with the usual form of pilot
burner fuel supply pipe connection so that the automatic
temperature responsive main burner valve may be used
selectively with or without the pilot burner safety shut-off
valve.

Another object is to provide a pilot burner safety shut-
off valve of small, simple and compact construction and
which may be installed and operated conveniently and ef-
fectively to provide safety shut-off for the small amount
of fuel for a pilot burner where 100% safety shut-off is
desired.

Another object is to provide a pilot burner safety shut-
off valve having a small tubular valve body with a cover
for one end of the same through which the reset stem
has reciprocatory movement and which cover has a fuel
passage opening therethrough in communication with one
of a pair of chambers within the valve body.

Another object is to provide for closing the opposite
end of such a valve body by a terminal bushing having in
insulated relation therein a terminal tip provided with
means for detachably connecting a conductor in circuit
with the electromagnet of the safety shut-off means.

Another object is to provide in a pilot burner safety
shut-off valve a cup carried by the terminal bushing at
one end of the tubular body which encloses the electro-
magnet and armature of the safety shut-off means and
is disposed within one of the chambers within the valve
body with an annular space between it and the tubular
body which constitutes a part of the chamber within
which the cup is disposed.

Further objects and advantages of the invention will
appear from the following detailed description taken in
connection with the accompanying drawings in which:

Figure 1 is a view partially in section and partially in
elevation of the body of an automatic condition responsive
valve showing in end elevation a pilot burner shut-off
valve embodying the present invention as applied to the
pilot burner fuel outlet thereof;

Figure 2 is a fragmentary end view of the body of the
antomatic condition responsive valve showing the pilot
burner shut-off valve in side elevation;

Figure 3 is a longitudinal axial section through the
safety shut-off valve for the pilot burner taken on the line
33 of Figure 1;

Figure 4 is a detail section taken on the line 4—4
of Figure 3;

Figure 5 is a detail section taken on the line 5—5 of
Figure 4;
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Figure 6 is a plan view of the spring for actuating the
shut-off valve member to closed position and the arma-
ture to retracted position when the pilot burner flame is
extinguished;

Figure 7 is a circuit diagram which includes a diagram-
matic showing of the main burner and the pilot burner;
and

Figure 8 is a perspective view of the cup-shaped magnet
frame.

Referring to the drawings, the numeral 1 indicates
a main valve body of an antomatic condition responsive
valve of the form illustrated and described in the copend-
ing application of Gerald E. Dietz and Adolph J. Hilgert,
Serial No. 292,488, filed June 9, 1952, now Patent No.
2,822,984, The details of the valve may be ascertained
more fully by reference to the aforementioned copending
application. Suffice it for purposes of the present ap-
plication to state that the valve body 1 has a gaseous fuel
inlet 2 and a gaseous fuel outlet 3. Contiguous sections
of gaseous fuel supply pipe 4 are connected to the inlet
2 and outlet 3. The section connected to the outlet 3
leads to a main burner (Figure 7) which may be located,
for example, in the fire box of a space heater or other
heater. A pilot burner 6 is located in juxtaposition to
the main burner 5 to maintain a pilot burner flame for
igniting the main burner. The pilot burner is supplied
with gaseous fuel by a pilot burner fuel supply pipe 7
which is connected to the valve body 1 either directly or
through a thermoelectric safety shut-off device as will
presently appear. The positions of the pilot burner
flames are shown in dotted lines.

The delivery of gaseous fuel from the pipe 4 to the
burner 5§ is preferably by way of a mixing chamber 8
to which air is admitted through adjustable air inlets (not
shown) as well understood in the art.

As shown, in general, in dotted lines in Figure 1 the
inlet 2 opens into a truncated hollow bore 9 in which a
truncated conical plug 10 is seated for turning movement.
A passage 11 opens from the bore 9 into the valve cham-
ber 12 and a main valve member 13 cooperates with a
valve seat 14 at the inner end of the fuel outlet 3 auto-
matically to control the flow of fuel to the main burner 5
under control of an electromagnetic operator, for exam-
ple, within the cover 15 and which is under control of
temperature responsive means as more fully disclosed in
the hereinbefore identified copending application of Ger-
ald E. Dietz and Adolph J. Hilgert.

The plug 10 has a passage 16 opening diametrically
therethrough; also a pilot fuel supply passage 17 opening
radially from the passage 16 and a second pilot fuel sup-
ply passage 18 opening axially from the passage 16
through the inner end of the plug 10. The passage 18
opens into a passage 19 which is disposed at the back of
the control and leads to a fuel outlet 20 for the pilot
burner. The passage 19 may contain a pilot adjustment
screw 21 for adjusting the flow of fuel for the pilot
burner. The pilot fuel outlet 20 is internally threaded to
receive a coupling sleeve or compression nut 23 for con-
necting the pilot fuel supply pipe 7 directly to the outlet
20 where a safety shut-off for the pilot burner is not re-
quired or for connecting the inlet 24 of the valve body
25 of the thermoelectric safety shut-off device for the pilot
burner to the outlet 20.

The valve body 25 is of tubular form and has an in-
ternal transverse wall 26 dividing the interior of the body
into a fuel inlet chamber 27 and a fuel outlet chamber
28. The wall 26 has a port 29 for placing the chambers
27 and 28 in communication and there is an annular valve
seat 30 at the inlet end of the port 29,

One end of the body 25 is closed by a terminal bush-
ing 31 secured in the end of the valve body, for example,
by pressed fit. An electromagnet and armature cup 32
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is secured to the inner side of the bushing 31, for exam-
ple, by spinning it over into engagement with the bushing
31 at 33. The cup 32 is disposed within the chamber 27
with an annular space between the cup and the body 25
which constitutes at least a part of the chamber 27. The
cup 32 encloses an electromagnet comprising a frame 35
and a coil 36 wound arotnd the legs theréof; also an
armature 37,

As -shown in Figure 8, the magnet frame 35 is prefer-
ably of cup-shaped form having a diametrically disposed
and longitudinally extending slot 354 forming arcuate
arms 35b around which the coil 36 is wound. The base
of the cup-shaped magnet frame 35 has an axial dper-
ture 35¢ through which a terminal tip 354, for example,
extends for attachment of the magnet frame to the bush-
ing- 31, The slotted ‘cup-shaped. form. of the magnet
frame 35 affords the same or greater pole face area for a
given diameter as compared with a U-shaped magnet
frame which s of importance in the small and compact
device of the present invention.

One end of the coil 36°is grounded, for example, at 38
to the bushing 31 and the opposite end of the coil ex-
tends out through- the bushing 31 being insulated there-
from at-39-and is connected at 40 to a terminal tip 41.
The-tip 41 is insulated from the bushing 31 by an insu-
lating sleeve 42. A terminal bushing nut 43-is screwed
on the bushing 31 and an insulating ring 44 is interposed
between. it-and the terminal'tip 41. A suitable connéctor
is provided onthe terminal tip 41 at 45 for connecting the
terminal tip in- circuit with a thermocouple, thermopile
or other source of small electric energy- as will herein-
after, appear.

The armature 37 is mounted. preferably for relative
movement on the inner end of an armature stem 46
which extends for reciprocatory movement through an
opening in the end wall at the inner end of the cup 32.
The outer-end of the stem 46 is pivoted-at 47 to a cup-
shaped valve disc or shoulder means 48 internally there-
of. The outer end of the valve disc 48 has a yielding
valve facing or control member 49 secured thereto by
rivet 50. The head of the rivet 50 is rounded and the
inner end: of a reset stem 51 has a conical depression for
abutting engagement with the head of the rivet 50.

The reset stem 51 extends for reciprocatory movement
out through a cover 52 which has, for example, pressed
fit in the valve body 25 at the outer end of the chamber
28. The outer end. of the reset stem 51 is provided with
a reset button 53.and. a spring 54 coiled about the stem
51 and interposed between the button 53 and a washer
S5 acts to move the reset stem: to its outwardly pro-
jected position when released; The.cover 52 has an axial
inwardly -extending projection 56 which has an opening
through which the reset stem reciprocates.
member 57 on. the reset stem seats against the inner end
of the projection, 56 to close this opening when, the reset
stem is.in its outwardly. projecting position. Packing 53
Is positioned about the reset stem and interposed between
the washer 55 and the. inner end of the tapered projec-
tion 56. ,

'The cover 52 has an outlet 60 for connection to the
pilot fuel supply pipe 7 for supplying fuel to the pilot
burner 6. A passage 61.leads from the chamber 28 and
through the cover 52 to the outlet 60. The inlet 24 opens
into the valve chamber 27 through a port in the wall of
the valve body 25 as shown at 62 in Figure 3. A spring
64 of the form shown, for example, in Figure 6 is inter-
posed between the valve disc 48 and the adjacent end of
the cup 32. The spring 64 which may be formed, for
example, of beryllium copper or other spring material
comprises an annular ring-like portion 644 having a
plurality of radial spring arms 645 (three being shown).
The ring-like portion 64a is adapted to bear, for exam-
ple, against the adjacent end of the cup 32 and the inner
ends of the fingers 64b press yieldingly against the valve
disc 48." The spring fingers 64b are compressed or ten-
sioned to substantially flat form ‘(ie., substantially into
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the plane of the ring-like portion 64a) by movement of
the armature 37 to attracted position and act when the
electromagnet is deenergized or has its energization re-
duced sufficiently to move the armature 37 to retracted
position and the valve disc 48 to closed position seating
against the valve seat 30.

The spring 64 due to its flat form occupies much less
linear or axial space than the helical type of springs
ordinarily used. Moreover, when compressed the spring
64 occupies little or substantially no space. This con-
tributes to compactness-and with the other features makes
the safety shut-off device of the present application not
only extremely small but very compact.

As shown in Figure 7, the automatic electric operator
68 for the main valve 13 and the coil 36 of the electro-
magnet 34 are both adapted to be powered by a thermo-
couple 70 although a thermopile or other source of small
electric energy may be employed. The thermocouple 70
comprises dissimilar thermocouple elements 71 and 72
joined at 73 to form a “hot” junction which is heated
by the pilot burner flame.

As shown more or less diagrammatically in Figure 7,
the electric circuit may be from the thermocouple ele-
ment 71 to a connector 74, to operator 68, to an insu-
lated terminal 69, for example, in the valve body cover
15. Terminal 75 of the thermostat 76 is connected to a
terminal 77 which makes contact with the terminal 69.
The other contact of the thermostat is grounded at 78.
A single conductor 79 connects one end of the coil 36 to
a- terminal 80 which is connected to the connector 74.
The other end of the coil 36 is grounded at 81 and the
thermocouple 72 is-grounded at 82.

The operation of the aforedescribed embodiment of
the invention is as follows:

Gas enters at 2 and with the cock 10 turned to pilot
position the port 17 is in register.with the inlet 2 and al-
lows gas to flow-through the gas cock passage 18 to the
back: of the control and through passage 19 to the pilot
fuel outlet 20.

With the button 53 pressed inwardly the gas passes
into the chamber 27 and thence through the port 29,
chamber 28, outlet passage 60 and pilot fuel supply pipe
7 to the pilot burner 6 where it is ignited. Upon ener-
gization of the electromagnet 34 by the heat of the pilot
burner flame on the thermocouple 76, the armature 37
is held attracted to the electromagnet and the valve mem-
ber 48 is held in open position. The button 33 may then
be released and the spring 54 moves the reset stem to its
outwardly projecting position. If the thermostat is call-
ing for heat; the operator 68 is energized sufficiently to
move the.main valve member 13 to open position. Turn-
ing the gas cock 10 to “On” position places the port 16
in register with the. inlet 2 and passage 11 allowing gas
to flow out through the outlet 3 to the main burner
where- it is ignited by the pilot burner. When the am-
bient temperature surrounding the thermostat 76. reaches
a point where the energization of the operator 68 is in-
sufficient to hold the main valve member 13 open, this
valve is released and moves to closed position shutting
off the flow of fuel to the main burner.

If at any time the flame of the pilot burner 6, which
should burn constantly, becomes extinguished thereby
creating an unsafe condition, the thermocouple 70 will
be. deenergized or at least will not energize the operator
68.and the electromagnet 34 sufficiently to hold the main
valve 13 and the pilot burner valve 48 in their open
positions. ‘When this occurs the main valve 13 and the
pilot burner valve 48 move to their closed positions to
provide 100% shut-off of the fuel.

The. embodiment of the invention shown in the draw-
ings is for illustrative purposes only and it is to be ex-
pressly understood that said drawings and the accompany-
ing specification are not to be construed as a definition of

.the limits or scope of the invention, reference being had

to the appended claim for that purpose.
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Iclaim:

A compact magnetic control structure comprising, a
cylindrical protective housing having an end wall with a
coaxial opening therein, a cylindrical cup-shaped magnet
coaxially mounted within said housing having a diametri-
cal slot extending axially inwardly from the end thereof
adjacent said end wall and imparting thereto a generally
U-shape including opposing arms of C-shaped cross-sec-
tion each terminating in a C-shaped pole face, a circular
armature having a diameter corresponding substantially
to the outer diameter of said magnet coaxially mounted
in said housing for coaction with said pole faces and
movement to attracted and retracted positions with respect
thereto, said pole faces being shaped for coaction with
peripheral surface portions of said armature only, said
armature having a stem portion extending through said
end wall opening and adapted for connection to a mem-
ber to be controlled, shoulder means on said stem, a
spring member having a flat annular portion mounted on
said end wall coaxial with and in a plane normal to the
axis of said stem, said spring also having a plurality of
spring arms which are normally axially bowed with re-
spect to the plane of said annular portion into engage-
ment with said shoulder means to bias the latter axially
away from said end wall and hence the armature to re-
tracted position, said spring arms being deformable sub-
stantially into the plane of said annular portion by dis-
position of said armature in attracted position, thereby
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affording said control structure relatively small axial di-
mensions, the cylindrical cup-shape of said magnet per-
mitting the use of a reduced diameter magnet for a given
magnet strength and hence a control structure of rela-
tively small diametrical as well as axial dimension.

References Cited in the file of this patent
UNITED STATES PATENTS

1,340,698 Burrows . __ May 18, 1920
1,826,415 Bragg - Oct. 6, 1931
2,291,968 Keefe o Aug, 4, 1942
2,305,941 Wantz oo Dec. 22, 1942
2,309,709 Paille Feb. 2, 1943
2,318,767 Engholdt . __ May 11, 1943
2,347,369 Roters Apr. 25, 1944
2,350,978 Alfery June 13, 1944
2,371,351 Paille Mar, 13, 1945
2,409,947 Mantz Oct. 22, 1946
2,503,459 Thornbery el Apr. 11, 1950
2,538,020 Lumholt o Jan. 16, 1951
2,579,560 Ford Dec. 25, 1951
2,597,476 Goldman o May 20, 1952
2,609,835 Horvay oo Sept. 9, 1952
2,627,919 Lindahl o Feb. 10, 1953
2,637,043 Morrell oo May 5, 1953
2,685,803 Weber Aug. 10, 1954



