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The present invention relates to a safety device
for a burner control system and more particularly
to one designed to interrupt the flow of fuel to &
main burner upon pilot flame extinguishment.

It is quite customary in connection with the gas
burning art to employ a control switch or a control
valve to prevent flow of fuel to the main burner
in the event that the pilot burner is extinguished.
In recent years, it has become quite common to
hold the control device in its active position by

means of an electromagnet which is energized by

a thermocouple exposed to the pilot burner flame.
Such an arrangement offers a number of advan-
tages including the one that it may be operated
independently of any external source of power
and at the same time provide the extreme flexi-
bility in installation provided with an electrically
operated device. When the pilot burner becomes
extinguished in connection with such a mecha-
nism the armature and electromagnet are sep-
arated to cause movement of the control device to
a safe position. In certain types of mechanisms
of this character, before the mechanism can be
again placed in operation, it is necessary to re-
set it. This is desirable in certain types of burner
control systems where the pilot flame failure con-
dition may be due to a difficulty which requires
personal attention before the burner system is
again placed in operation. This resetting opera-

tion usually involves moving the armature into

engagement with the electromagnet so that the
electromagnet is capable of retaining the arma-
ture.
gagement with the electromagnet necessitates
the provision of some means to prevent the con-
trol device from being moved to its active posi-
tion by this resetting operation. This often in-
volves the use of a complicated linkage or an aux-
iliary control device. The present invention is
particularly concerned with an arrangement of
. this type wherein the armature is moved only into
proximity to the electromagnet, the electromag-
net being effective to move the armature the rest
of the way, this further movement operating the
control device from its safe to its active posi-
tion wherein a flow of fuel to the burner is again
permitted.

< A further object of the present invention is
to provide such an arrangement wherein the
control device is in the form of a switch in which
the armature is moved into proximity to the elec-
tromagnet and wherein upon the electromagnet
heing energized, a further movement of the arma-
ture into engagement changes the circuit ¢:n-
trolling position of the switch.

The movement of the armature into en-
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Other objects of the Invention will be ap-
parent from a consideration of the accompany-
ing specification, claims and drawing, of which:

Figure 1 is a front elevational view of the im-
proved safety mechanism of the present inven-
tion with the cover thereof removed,

Figure 2 is a side elevational] view of the safety
mechanism also with the cover removed,

Figure 2a is a plan view of a portion of the
mechanism,

Figure 3 is a view of the complete improved
burner control system, and

Figure 4 is a fragmentary view of a modxﬂca~
tion of the safety mechanism.

Secured to a base plate 10 of a case is a snap
switch (6 which constitutes the control device
of the safety apparatus. This snap switch may
take any desired form wherein a snap switch is
actuated by means of a longitudinally recipro-
cable member. Such a switch is shown in the co-
pending application of Albert E. Baak, Serial
No. 307,991, filed December 7, 1939, for “Snap
action switch”, which became Patent No. 2,318,
734 on May 11, 1943. In general, such a switch
comprises a housing 17, a stationary contact 18,
and a movable contact {9 carried by a lever 20.
Bearing against the end of lever 20 is a spring
pressed toggle 21 which biases the lever 20 to a
position wherein contacts 18 and 19 are out of
engagement. Also bearing upon lever 29 is a lever
22 which is designed to be engaged by a recipro-
cable button 23 extending through the wall of
housing {1. Upon movement of button 23 in-
wardly, the lever 22 is pushed against lever. 20
so as to move the same against the action of
toggle 21 to the contact making position. The
toggle 2t, however, does not go “over-center”
so that the switch is continuously biased toward
open position. Extending through a grommet {5
are leads 25 and 26 which are connected to con-
tact screws 217.

Secured to the lower flange 18 of the case is
an electromagnet housing 28. This housing is
cup-shape in form and is closed off at its upper
end by a closure plate 29. Located within the
housing 28 is an electromagnet 3f which is adapt-
ed to be engaged by an armature 32. Secured
to the armature 32 is an armature stem 33 which
extends through an aperture in the center of
closure plate 29. The electromagnet 31 is pro-
vided with windings 34 which are connected in
series with a thermocouple 36 by a wire 35 and
a conducting surrounding tube 85*. The particular
details of this thermocouple form no part of the

88 present invention although this thermocouple
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may well be of the concentric form shown in
the patent to Carl G. Kronmiller 2,165,801 issued
July 11, 1838.

A spring 38 biases the stem 33 upwardly there-
by opposing the effort of the electromagnet to
move the armature into engagement therewith.
The lower leg 39 of a U-shaped lever 40 is pivotally
secured to the upper end of armature stem 33. A
vertical portion of the U-shaped lever 40 is
adapted to bear against the push button 23. At
the point of engagement, the lever 40 is doubled
back to form a portion 42 of double thickness.
The upper horizontal leg 43 of the U-shaped
member 40 is designed to cooperate with a re-
ciprocable reset bar 41. This bar is carried by a
bracket plate 48 having forwardly turned
flanges 49, 50 and 51. The switch 16 is supported
by the flange 51. Flanges 49 and 50 are slotted,
the slots therein being aligned with a slot in
the flange (4 of the case, The slidable reset bar
41 extends through the three aligned slots in
flanges 49, 50 and (4. A spring 52, interposed be-
tween flange 49 and a shoulder 53 of bar 41, tends
to move the reset bar upwardly.

The lower horizontal leg 39 of the lever 40 ex-
tends through a slot 54 in the bar 47. The edges
of this slot are rounded to permit rocking of lever
40 in the slot. The upper horizontal leg 43 of the
lever 40 is provided with a slot of limited extent
which straddles the bar 47. As best indicated in
Figures 2 and 2a, this slot 54 is reduced at its
outer end to provide a pair of shoulder portions
55. The extent of this slot between the inner
end thereof and the shoulder portions 55 is indi-
cated in Fig. 1 by dotted lines.

A screw 56 extends through the flange 50 of
bracket 48 and is adapted to engage a tongue $8
struck out from the slidable bar 41. The screw §6
acts as an adjustable stop to limit the down-
ward movement of bar 58.

Turning now to Fig. 3, the device shown in de-
tail in Pigs. 1 and 2, is adapted to be used in
connection with a fuel system herein shown as
comprising a main gas burner €6, which is sup-
plied with gas through a suitable conduit 67,
the flow of gas in turn being controlled by an
electrically operated valve 68. The main burner
66 is adapted to be ignited by a pilot burner 69
which is connected to the main gas line on the
upstream side of the main valve 68 so that it
is constantly supplied with gas. The thermo-
couple 36, of the device shown in Figs. 1 and 2,
is inserted into the flame issuing from the pilot
burner 69 so as to be heated thereby. The con-
trol system further includes any suitable manual
or automatic switching means, herein shown as
comprising a thermostat 10, which may be placed,
for example, in the room or space being heated
by the main gas burner 86. This room thermo-
stat is shown as comprising a coiled bimetallic
element 11, one end of which is relatively fixed
and the other end of which carries a contact arm
12. The contact arm 72, upon fall in temperature,
is adapted to engage a stationary contact 713. In
order to provide a good firm contact and to pro-
vide a snap action of the contact, a magnet 74
may be associated with the switch arm 12 in a
manner now well known in the art. "Power for
the system may be supplied in any suitable man-
ner and in Fig. 3 there is illustrated a trans-
former 15 having a primary winding 16 con-
nected to the usual line wires. The secondary
low voltage winding 17 supplies power to the elec-
trical gas valve 68. When the room thermostat 70
closes its contacts as a result of temperature fall,
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a circuit is completed through the gas valve §8
as follows: from the upper end of secondary 11,
wire 18, contact 73, switch arm 72, bimetallic
element 11, wire 19, the switch 1§ contained
within the device of this invention, wire 88, elec-
trical gas valve 68, and wire 81 back to the lower
side of secondary 11. The gas valve §8 will there-
by be moved to open position to supply gas to the
burner 66 which gas will be ignited by the pilot
burner 69. When the room thermostat becomes
satisfied or moves its contact to open position as
shown in Fig. 3, the above described circuit will

" be broken and the gas valve 88 will close to shut

off the supply of gas to the burner §6.

This is of course the normal operation of the
system. If the pilot burner 69 should become ex-
tinguished however, then the thermocouple 3§
will cool whereupon power will no longer be
furnished to the windings 34 of the magnet 3I
and the mechanism of Figs. 1 and 2 will move to
switch opening position so that switch (8§ will
open. In such case the gas valve $8 will close
even though the room thermostat is demanding
heat.

In Figs. 1 and 2, the parts are shown in the
position they assume after the switch 18 has
been open by reason of pilot failure and after the
reset bar 41 has been manually moved inwardly
to the fullest extent permitted by the stop screw
56. Such inward movement of the reset bar 47
does not close the switch |8 for reasons which
will become clearly apparent hereinafter. Such
movement however does bring the armature 32
within close proximity to the magnet 31. If, at
this time, the pilot burner is relighted or has
already been relighted so that the thermocouple
36 is generating current, the attractive force of
magnet 31 will be sufficiently great to attract the
armature 32, now that the armature has been
manually moved in close proximity to the mag-
net 3. When this occurs, the stem 33 moves
downwardly against the action of the relatively
light spring 38. Since the right-hand end of
the lower horizontal portion 39 of the U-shaped
lever 40 is pivoted in the lower end of the reset
bar 41, such downward movement of stem 33
results in counter-clockwise rotation of the
U-shaped member 40 to the dotted line position
shown in Fig. 1. This causes the upper end of
the vertical portion 42 of this U-shaped member
to swing to the left whereupon the operating
button 23 of the switch 16 is pushed to the left
so as to move the switch 18 to its closed circuit
position. The device is now reset and is ready
for operation. The reset bar 41 may now be re-
leased and the attractive force of the magnet 3t,
with the armature 32 actually in contact with it,
will be sufficient to overcome both the light spring
38 and the heavier spring 52. Both of these
springs now tend to pull the armature 32 away
from the magnet 81. Also, since the lever now
is pivoted about its pivotal connection with stem
33, the heavier spring 52 urges the button to the
left so that the switch 16 is held in closed position
quite firmly.

If the pilot flame should now become extin-
guished again, the thermocouple 38 will cool so
that it generates little or no power. When the
power supply to the magnet winding 34 has be-
come small enough by reason of the cooling of
the thermocouple 38, the action of springs 52
and 38 will pull the armature 32 away from the
magnet 31 whereupon reset bar 47 will move up-

‘wardly to its fullest extent. The action of the

relatively light spring 38 together with the nor-
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mal tendency of the button 23 to move to the

right will move the U-shaped member 40 in a

clockwise direction so that the portion 42 is again
in its vertical position as shown in full lines of
Pig. 1, except that the complete U-shaped mem-
ber and reset bar 4T as well as the associated
parts will have been moved upwardly farther
" than as shown in Fig. 1. The device is now in
its off position and the opening of the switch (8
will of course cause closure of the gas valve 68
if it were open at the time the pilot failure took
place.

To reset the switch 16, the reset bar 47 is moved
downwardly to the position of Fig. 1. It cannot
be moved downwardly any further than this by
reason of the tongue 58 engaging the stop screw
§6. During such downward motion of the reset
bar 41, the U-shaped member 40 remains in the
general position shown in that the arms 39 and
43 thereof remain in the horizontal position and
the connecting portion 42 remains in a strictly
vertical position. This is true because the light
spring 38 operating on the lower surface of the
arm 39 tends to rotate the U-shaped member 40
in a clockwise direction about the pivot 54 at the
lower end of the reset bar 47. As a result, this
downward shifting of the reset bar 47 and the
consequent downward movement of the U-
shaped member 40 in no way is effective to move
the button 23 to the left. The part 42 merely
moves downwardly in & vertical direction so that
the button 23 remains in the same relative po-
sition. However, after the reset bar has been
moved to the position shown in Fig. 1, and if
the pilot is relighted or has been relighted so
that thermocouple 36 is hot, the armature 32
will again be brought into close enough prox-
imity to the magnet 31 to enable the same to
pull the armature 32 down into engagement with
the magnet 31 whereupon the U-shaped member
will again tilt or rotate slightly in the counter-
clockwise direction as shown by the dotted lines
in Fig. 1 wherein the switch 16 is reclosed.

The U-shaped member 40 may be provided
with a member 60 having the words “on’” and
“off” thereon which may in turn cooperate with
a window 64 of the cover 65 for the device to
give a visual indication of the condition of the
switch {6. The position of window 64 with re-
spect to the indicia on member 60 is indicated in
dotted lines in PFigure 1. It will be noted that
the words “on” and “off” are so spaced apart
that when the reset bar has been moved down-
wardly to the position shown in Figure 1, neither
the word ‘“on” nor the word “off” appears be-
hind window 64; this indicates that the device
is in the process of being reset.

From the above it will be seen that manual
effort initially contracts the heavy spring 52 un-
til the tongue 58 on the reset bar 4T engages the
stop screw 56. Then, the electromagnet need
attract the armature only through a short dis-
tance as shown.and against the relatively light
action of the spring 38. It is this last move-
ment, that is the final movement of the armature
32 by reason of the attractive force of magnet
31, which results in the closing of the switch f6.
Manual movement of the reset bar 41 does not in
itself reclose the switch 16, unless the magnet 31
is actually exerting sufficient attractive force to
pull tHe armature 32 into engagement therewith.
Then, when the reset bar 47 is released, the
magnet 31 holds the armature 32 in engagement
with itself even against the. force of spring 52.

. apparatus.
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is of course much stronger after the armature 32
has actually been moved into engagement with
it than it is when the armature is slightly spaced
from it as shown in Pig. 1.

Fig. 4 shows a modification wherein the reset
lever 47 is provided with a reset button 86 that
cooperates with a recess 85 in the casing for the
In this arrangement, when the re-
setting operation has been completed, the but-
ton 88 is located within recess 85 as shown by
solid lines. This prevents manual reopening of
the switch after it has been reclosed.  When the
switch again opens as a result of deenergization
of the coils 34, the reset button 86 moves to the
position shown by dotted lines in Fig. 4. The

- button 86 may be provided with the legend “off”
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The holding or attractive force of the magnet 81 75

as shown at 81, this legend becoming visible when
the switch has opened as a result of deenergiza-
tion of coils 34,

The switch 16 can of course be replaced by a
valve placed in the main gas line 67 as is well
known in the art. Also, the source of power for
the electrical valve 68 may be derived in any de-
sired manner -and, may even be derived from
the thermocouple 38 as is also well known.

It will be obvious that many modifications and
rearrangements may be made without departing
from the spirit of the present invention, par-
ticularly a simple reversal of the magnet and
armature, and therefore I intend to be limited
only by the scope of the claims appended hereto.

I claim as my invention:

1. In an electromagnetically operated safety
mechanism, g stationary electromagnet, an arma-
ture, switch means movable between first and sec-
ond positions, means biasing said armature to a
position wherein said switch means is in said first
position and said armature is out of the attrac-
tive range of said electromagnet, actuating means
for moving said armature to an intermediate po-
sition within the attractive range of said electro-
magnet without moving said switch means out of
said first position, and meang operatively con-
nected to said armature and to at least a portion
of said switch means for moving said switch means
to said second position independently of said ac-
tuating means upon said armature being attracted
by said electromagnet.

2. In combination, a control means having first
and second positions, mechanism including an
electromagnet device and an armature device nor-
mally held closely together by their magnetic in-
teraction, one of said devices being stationary, two
biasing means tending to separate said devices,
means for overcoming one of said biasing means
and for moving one of said devices toward the
other to an intermediate position wherein their
magnetic interaction is sufficient to overcome the
action of the other of said biasing means, and op-
erative connections between said mechanism and
said control means for holding said control means
in its first position when said devices are apart
and during movement thereof to said intermediate
position, and for moving said control means to
its second position upon movement of said de-
vices together from said intermediate position.

3. In combination, a control means having first
and second positions, mechanism including an
electromagnet device and an armature device nor-
mally held in engagement by their magnetic inter-
action, one of said devices being stationary, two
springs tending to separate said devices, manual
means for overcoming one of said springs and
for moving one of said devices toward the other
to an intermediate position wherein their mag-
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netic interaction is sufficient to overcome the ac-
tion of the other of said spring, and operative
connections between said mechanism and said
control means for holding said control means in
its first position when said devices are apart and
during movement thereof to said intermediate
position, and for moving said control means to
its second position upon movement of said de-
vices together from said intermediate position.

4. In a magnetically operated safety mecha-
nism, a magnet device, an armature device, a con-
trol means movable between first and second po-
sitions, means biasing said armature device and
magnet device apart to a position wherein said
control means is in said first position and said
armature device is out of the attractive range of
said magnet device, manually operated actuating
means for moving one of said devices towards the
other to an Intermediate position wherein the
armature device is attracted by the magnet device
without moving said control means to said second
position, stop means for limiting the motion of
said actuating means to prevent said actuating
means from moving the device moved by it beyond
said intermediate position, and means operatively
connected to one of said devices and to at least a
portion of said control means for moving said
control means to said second position indepen-

dently of said actuating means as one of said de- -

vices remains stationary and the other is moved
toward it from said intermediate position as a re-
sult of tho;ir mutual attractive force.

5. In a magnetically operated safety switch, a
magnet device, an armature device, switch means
movable between circuit open and circuit closing
positions, & stationary support for said switch
means, one of said devices being mounted in a
stationary manner on said stationary support and
the other being movable relative thereto, means
for biasing the movable device away from the sta-
tionary one to a position wherein said switch
means Is in said circuit open position and said
armature device is out of the attractive range of
said magnet device, manually operated actuating
means for moving the movable one of said devices
towards the other to an intermediate position
within their attractive range of each other with-
out moving said switch means to said circuit clos-
ing position, and means operatively connected to
the movable one of said devices and to at least a
portion of said switch means for moving said
switch means to circuit closing position inde-
pendently of said actuating means as the sta-
tionary one of said devices remains stationary and
the movable one is moved towards it from said
intermediate position.

6. In an electromagnetically operated safety
mechanism, an electromagnet device, an arma-
ture device, a control means movable between
first and second positions, a stationary support
for said control means, one of said devices being
mounted in a stationary manner on said sta-
tionary support and the other being movable rela-
tive thereto, means for biasing the movable de-
vice away from the stationary one to a position
wherein said control means is in said first posi-
tion and said armature device is out of the at-
tractive range of said electromagnet device,
manually operated actuating means for moving
the movable one of said devices towards the other
to an intermediate position wherein said arma-
ture device is attracted by the electromagnet de-
vice without moving said control means to said
second position, and means operatively connected
to the movable one of said devices and to at least
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a portion of sald control means for moving said
control means to sald second position independ-
ently of said actuating means as the stationary
one of said devices remains stationary and the
movable one is moved toward it from said inter-
mediate position as a result of their mutual at-
tractive force.

7. In a manually resettable mechanism of the
class described, a control device movable to a first
controlling position upon the occurrence of an
undesirable condition to which it automatically
responds, & casing for the control device, sald
casing having a recess, and a manually operable
reset device effective when pushed inwardly of
said casing to move said control device to a second
controlling condition, said reset device having a
member -terminating at its outer extremity in an
element which closely conforms with the shape of
said recess and which so enters said recess when
said resetting operation has been completed as to
preclude said member being manually grasped,
said member being the only manually movable
member projecting from said casing so that upon
said element being moved into said recess, the
position of said control device can not be manu-
ally changed.

8. In a magnetically operated safety mecha-
nism, a magnet device, an armature device, a
control means movable between first and second
positions, means biasing sald armature device
and magnet device apart to a position wherein
sald control means is in sald first position and
said armature device is out of the attractive range
of said magnet device, manual actuating means
operative upon being moved in resetting direction
to the end of its range of movement to move one
of said devices towards the other to an inter-
mediate position wherein the armature device is.
attracted by the magnet device without moving
said control means to said second position, and
means operatively connecting one of said devices -

. to at least a portion of said control means for
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moving said control to said second position with-
out further movement of said actuating means as
said armature device and magnet device move to-
ward each other from said intermediate position
as a result of their mutual attractive force, where-
by the position of said control means when in its
second position can not be affected by movement
of said actuating means in resetting direction.

9. In a magnetically operated -safety mecha-
nism, a magnet device, an armature device, a
control means movable between first and second
positions, means biasing said armature and mag-
net device apart to a position wherein said con-
trol means is in said first position and said arma-
ture device is out of the attractive range of said
magnet device, manual actuating means for mov-
ing one of said devices towards the other to an
intermediate position wherein the armature de-
vice is attracted by the magnet device without
moving said control means to said second position,
mears operatively connecting one of said devices
to at least a portion of said control means for
moving said control means to said second position
as said armature device and magnet device move
toward each other from said intermediate posi-
tion as a result of their mutual attractive force,
and a casing surrounding said mechanism and
having an opening through which an element ‘of
sald manual actuating mechanism projects when
said armature device is out of the attractive range
of said magnet device, said manual actuating
mechanism being inaccessible for manipulation
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from outside said casing when sald control means
is moved to said second position.

10. In & manually resettable safety mechanism
having an electromagnet device and an armature
device, a control means movable from a second
controlling position to & first controlling position
upon the deenergization of sald electromagnet, &
casing for the control means, said elqctromagnet
device and said armature device, said casing hav-
ing a recess, and a manually operable reset means
for moving one of said devices towards the other
without causing said control means to move to

10

B

sald second position until said electromagnet de-
vice is energized, said manusally operable reset

means including a member which moves com-

pletely into said recess when said resetting oper-
ation has been completed in such a manner that -
said member can not be manually grasped, said
member being the only manually movable mem-
ber projecting from said casing so that upon said
member being moved into said recess, the position
of sald control means can not be manually
changed. '
FREDERICK E. LANGE.



CERTIFICATE OF CORRECTION.

Patent No. 2,355,222, August 8, 194k,
FREDERICK E. LANGE.

It is hereby certified that error appears in the printed specification
of the above numbered patent requiring correctionas follows: Page 1, sec-
ond column, line 36, for "the contact™ read --acontact--; ssme line, after
"nosition" and before the period insert fin which contacts 18 and 19 sre
in engagement--; and that the sald Letters Patent should be read with this
correction therein that the same may conform to the record of the case in
the Patent Office. :

Signed and sealed this Tth dsy of November, A. D. 194,

o Leslie Frazer
(Seal) Acting Commissioner of Patents.



CERTIFICATE OF CORRECTION,

Patent No. 2,355,222, August 8, 194k.
FREDERICK E. LANGE, :

It is hereby certified that error appears in the printed specification
of the above numbered patent requiring correctionas follows: Page 1, sec-
ond column, line 36, for "the contact" reed --acontact--; seme line, after
"position® and before the period insert fiin which contacts 18 and 19 ere
in engagement--;. and that the said Letters Patent should be read with this
correction therein that the seme may conform to the record of the case in
the Patent Office.

Signed and sesled this Tth dsy of November, A. D. 194L.

o Leslie Frazer
(Seal) Acting Commissioner of Patents.



