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Y 1

UNITED STATES PATENT OFFICE

" Robert W. Muellef, Milwaukee, Wis., assignor to
Milwaukee Gas Speclalty Company, Milwaukee,
Wis, a corporation of Wisconsin

Application October 30, 1944, Serial No.v 561,082
' 5 Claims. (Cl 137—144)

‘This invention relates, in general, to a burner
control device, and has particular relation to a
thermocouple burner control device for fluid fuel
burners, which device is operable to shut down
. the main burner upon failure of the pilot flame,
" The device which I shall describe hereinafter

in connection with the drawings is particularly
- adapted for use with gas-fired floor furnaces of
" the type that are constructed to be set into the

floor, and have a register disposed, for example,
at the floor level through which the heated air
enters the room. It is to be understood, however,
that the device of the present invention is not
limited to this particular use but may be em-
ployed for other purposes as suitable and desired.

It is known to provide floor furnaces and like
apparatus with a combined shutoff valve and
thermocouple safety device. In general, however,
in prior devices of this sort two control rods have
been required to operate the shutoff valve, reset
the thermocouple safety device, and operate the
pilot vaive. As a result, the operation of the de-
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vice has been more difficult and its cost has been -

higher, .

One of the main objects of the present inven-
tion is to provide an improved form of thermo-
couple burner control device that may be manip-
ulated very expeditiously from position above the
floor. ‘

Another object of the invention is to provide a
device of the class described in which the shut-
off valve is moved to open, closed, and pilot posi-
tions, and in which the thermocouple safety
means is adapted to be reset when the shutoff
valve is in pilot position; all by means of a single
rod connected to the shutoff valve and the ther-
mocouple safety device and extending to position
to be operated, for example, from above the floor.

Another object of the invention is to provide,
in a device of the class described, an operating

member attached to the valve plug to turn the

Plug to open, closed, and pilot positions and hav-
ing longitudinal movement relative to the plug
for resetting the thermocouple safety device when
the plug is in pilot position; the operating mem-
ber being clear of the thermocouple safety device
for longitudinal movement relative to the valve
plug and free of the thermocouple safety device
when the valve plug is out of pilot position.
Another object of the invention is to provide
& device of this character having various features
of novelty and advantages, and which is particu-
larly characterized by its simplicity in construc-
tion, its economy in manufacture, its effectiveness
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in use, and the presence of only one operating
rod for accomplishing the results set forth.

- Further objects and advantages of the inven-
tion will appear from the following detailed de-
scription, taken in connection with the accom-
panying drawings which illustrate the manner
of constructing and operating one form of device-
embodying the present invention.

In the drawings:

Figure 1 is an isometric sectional view of, a
conventional ficor furnace illustrating a thermo-
couple burner control device embodying the pres-
ent invention applied thereto; ]

Figure 2 is a side elevational view of the ther-
mocouple burner control device; -

Figure 3 is a top plan view of the device shown
in Figure 2;.

Figure 4 is an end view of the device taken from
the right as the device is viewed in Figure 2;

. Figure 5 is an enlarged sectional view taken on
the line 5-—95 of Figure 3; and - i

Figure 6 is a fragmentary cross sectional view
through the valve plug showing the pilot, open,
and closed positions of the plug.

Referring now to the drawings, the invention
is shown for purposes.of illustration applied to a
floor furnace which is designated in its entirety
at 10. The furnace {0, which may be of conven-
tional or any suitable construction, is set into the
floor I, and has a register §2 disposed, for ex-
ample, at the floor level through which the heated
air enters the room.

For purposes of the present description, suffice
it to state that the furnace 10 has a main burner
13 which is supplied with gaseous fuel by a fuel

- supply pipe 14 and that the thermocouple burner
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control device, designated in its entirety at 5, is
interposed in the fuel supply pipe {4. The con-
struction of the floor furnace (0 per se forms no
part of the present invention, and therefore it
will not be described in further detail.

The thermocouple burner contro! device 5
comprises a valve body or housing {6 having an
inlet chamber {7, an intermediate chamber {8,
and an outlet passage 19. Contiguous sections of
the fuel supply pipe {4 are connected to the inlet
chamber 1T and outlet passage (8.

A wall or a partition 20 separates the inlet
chamber T from the intermediate chamber 8.
This wall 20 has a valve opening 2i. An annular
valve seat 22 is provided about the valve opening
21, upon which valve seat 22 the yielding facing
23 of the thermocouple safety valve 24 is adapted
to seat to shut off communication between the

‘inlet and intermediate chambers (71 and {8 and
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thereby the supply of fuel for the main burner
§3: also the supply of fuel for a pilot burner 25,
which pilot burner is positioned in proximity to
the main burner {2 as shown in Figure L.

Screwed or otherwise secured at 26 in the valve
pody 16 axially relative to the valve opening 24
is an electromagnet housing 21. The electromag-
net 28 and armature 29 are disposed within the
nousing 27, and are preferably enclosed by an
inner shell 30. A stem 3i has one end extending
into the inlet chamber i1 and attached to the
thermocouple safety valve 24, preferably in 2
manner to permit self-accommodation of this
valve 28 to its seat 22. The opposite end of the
stem 31 extends through the adjacent end of the
shell 30 and is attached to the armature 29, also
preferably in a manner io permit self-accommo-
dation of the armature to the pole ends of the
magnet frame 32. )

A colled spring 33, interposed between the valve
28 and a spring abutment member 34, tends yield-
ingly to close the valve 28 and to hold it in closed
position. Suitable sealing material 35 is pref-
erably placed around the stem 31 and between the
member 24 and the adjacent end of the inner
shell 30 to prevent the passage of dust or other
foreign matter into the armature and electro-
magnet housing along the stem 3{.

The magnet frame $2 is secured, for example,
to a terminal bushing 3% in the manner more
fully disclosed in Henry 7. Alfery Patent No.
2,318,136, May 4, 1843, The coil 37 of the elec-
tromagnet is wound around the legs of the magnet
frame 32. The bushing 3§ is shown as externally
threaded for threaded engagement with a nut 33,
by means of which nut the bushing 38 is clamped
to the outer end of the electromagnet housing 27.

A thermocouple, indicated at 40, is placed in
position so that the hot junction 41 thereof will
be heated by the pilot fame as long as the pilot
flame is burning. The construction of the ther-
mocouple may be similar to that more fully dis-
closed in Oscar J. leins Patent No. 2,126,564,
August 9, 1838, or the construction of the ther-
mocouple and leads therefor may be of any other
stitable or preferred form. .

The thermocouple lead comprises an outer
tubilar lead conductor 82 joined, for example,
to the outer tubular thermocouple element and an
inner lead conductor 43 joined to the inner ther-
mocouple element as shown and described in the
icins patent above identified. The inner lead
conductor 48 is insulsted from the outer lead
conductor 42 by a wrapping of insulation 4§ on
the inner lead conducior.

A quick detachable or removable connection is
preferably provided between the ends of the leads
42 and 43 opposite the ends which are connected
to the thermocouple elements. This removable
lead connection may be in the form disclosed in
the Henry P. Alfery patent above identifled, and
is illustrated in that form, it being understood
that this connection may be of any other suitabie
or preferred form. Suffice it, for purposes of this
description, to state that the inner lead 43 has a
connector cone 45 which seats in the correspond-
ingly recessed outer end of the terminal tip 48
and is clamped in contact therewith by a con-
nector sleeve 41. The adjacent end of the outer
tubular lead conductor 42 is connected in circuit
with one side of the coil 37 through the bushing
36, and the other side of the coil is connected to

the.inner lead conductor 43 through the terminal:

tip 486, - :
The heat of the pilot light on the thermocouple
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38 energizes the electromagnet 28 sufficlently to
hold the armature 28 in attracted position against
the pole ends of the magnet frame 82 and the
thermocouple safety valve 24 in open position,
but this thermoelectric current is not capable of
moving the armature 28 to attracted position and

“the valve %4 to open position. Reset mesans is

therefore provided for resetting or cocking the
armature 29 to attracted position and the valve
24 to open position.

The reset means comprises a reset stem
mounted for rectilinear movement in an opening
51 in the valve body 8. The axis of the reset
stem 88 is in alignment with the axis of the valve
and armature stem 3!. A reset button 52 is
secured to the outer end of the stem &8, for ex-
ample by screwing the same thereon, as shown.
The reset button 52 operates slidingly in the open-
ing 5{ in the valve body. ’

A guide member 38 is secured in the valve body
18 at the inner end of the opening §f{. The inner
end of the stem 30 extends through the guide 54
into the intermediate chamber {§ and is guided by
the guide member 54. The opening in the guide
34 through which the stem 898 extends is sealed by
suitable packing 3. A packing washer is pro-
vided ai 5§68, and a coiled reset spring 57, inter-
posed between the washer 3% and reset button 32,
yvieldingly holds the reset stem in the position
shown in Figure 5, and returns the stem io this
position upon release thersof, as will presently
appear.

A gasket, or additicnal packing, may be provided
at §8, and the inner headed end of the resef stem
59 may have rib means at 59 which cooperates
with the gasket or packing %8 to press the same
tightly about the stem additionally to prevent the
escape of gas when the reset stem Is in the posi-
tion shown in Figure 5. A ker? or slot §6 may de
provided in the inner end of the stem 88 for
screwing the stem into the button 52.

The shuteff or control valve is in the form of
& truncaled conical plug §5 seated in 2 conical
pore 88 in the valve body 6 to turn to cpen,
closed, and pilot positions, as shown in Figure 6;
also to intermediate open and closed positicns.
The plug §5 is disposed laterally of the interme-
diate chamber 18 with its axis parallel with the
axis of the valve and armature stem 84, and has
laterally opening port means 87 for cooperation
with the outlet passage {95; also an outlet 38
opening from its inner end for supplying fuel to
a pilot outlet €8 in the valve body 8§ when the
valve plug 88 is in the position shown in Figure 5.
By reference to Figure 6 it will be apparent that
turning of the plug 65 a quarter of a turn, or 96°,

. counterclockwise from the position shown will
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place the port means 87 in position to open the
passage 18 for the supply of fuel to the main
burner. Another quarter or 90° turn of the
valve plug $7 in the same direction will shut off
211 fuel to both the main burner and the pilot
burner. -

A pilot tube 72, connected to the pilot cutlet
69 by suitable connection means 73, leads to the
pilot burner 25 for the purpose of supplying fuel
thereto when the valve plug 6% is in pilot posi-
tion as shown in Figure 5.

A sleeve 75 is mounted in a cylindrical open-
ing in the valve body 6 at the cuter end of the
conical bore 66. This sleeve 75 is held against
outward displacement from the valve bady by &
plate T6 secured to the valve body, for example,
by a screw 71. The outer end of the sleeve 78
has an inturned annular flange 78.
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The valve plug 85 has a stem: 78 which extends
outwardly from the valve body 16. The valve
plug €8 has an abutment 80, and adjacent this
abutment 88 the valve stem T8 has an enlarge-

. ment which is splayed at 81, A combined abut-
ment and stop member 82 has an opening which
fits over the enlarged inner end of the stem 79
and is shaped to cooperate with the splayed por-
tion 81 thereof to prevent rotation of the com-
bined abutment and stop member 82 relative to
the valve stem 19. A coiled spring 84, interposed
between the abutment and stop member 82 and
abutment disc 85 which seats against the in-
turned annular flange 718, maintains the conical
surface of the plug 65 resiliently and, at the same
time, tightly seated in the bore 66. :

Rotation of the valve plug 85 in a counterclock-
wise direction (Figure 6) is stopped when the
valve plug is in full closed position, and rotation
of the plug in the opposite direction is stopped
when 1t reaches full pilot position by cooperation
of & radially extending finger 86 on the abut-
ment and stop member 82, with stops 87 formed
by the ends of an opening 88 in the sleeve 75. A
set screw 88 holds sleeve 75 in position.

Turning of the valve plug 65 and resetting of
the armature 29 to attracted position and valve
24 to open position is accomplished by means of
anoperating head 90. The operating head 90 has

. & bore 81 which fits slidingly over the adjacent

end of the stem 19. The head 90 is connected
to turn the stem 79, and thereby the valve plug
€5, with turning movement of the operating head
by means of the cavity in the head 98 which is
mated to the stem 79 to connect stem 79 and
thereby valve plug 65 for turning movement with
head 86. ' A cross pin 92 fixed in the stem 718 limits
the outward movement of head 90 relative to
- stem 79. o ,
A finger 94, which extends laterally from the

operating head 99, is adapted to register with the -

Treset button 52 when the valve plug 65 is in pilot
position as shown in Figure 5. In the illustrated
embodiment of the invention the finger 94 is out
of register with the reset button 52 in the other
positions of the valve plug 65, namely, when the

valve plug is in open and closed positions. The :

longitudinal slots 93 permit longitudinal move-
ment of the operating head 90 relative to the
valve plug 65 inwardly from the position shown
in Pigure 5.

With the finger 94 in register with the reset
button 52 in the pilot position of the valve plug
65 the finger 84 engages the reset button 52 in
the inward longitudinal movement of the oper-
ating head 90, and imparts inward rectilinear
‘movement to the reset stem 50 which, by engage-
ment of its inner end with the valve means at 24,
actuates the valve 24 to open position and the
armature 29 to attracted position.

When the valve plug 65 is turned out of pilot
position, for example, to open or closed posi-

tions, or to positions intermediate open and.

closed positions, the finger 94 is moved out of
register with the reset button 52. Any inward
longitudinal movement of the operating head
80 with the finger 94 out of register with the but-
ton 52 is free or clear of the reset button and, as
a result, no resetting operation is-imparted to the
reset means,

Turning and longitudinal movement are im-
parted to the operating head 90 by an operating
rod 96 which extends up from the burner control
device I8 to the floor level. The rod 96 is pro-
vided at its upper end with an actuating handle
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87, and may be guided at 98 in a hole in the
floor register, or otherwise as desired. The lower
end of the rod 88 is attached to the head 89 to ,
turn same therewith and to impart the desired
longitudinal movement to the head, for example,
by securing the oblong or polygonal lower end
of the rod 88 in a correspondingly shaped socket
88 in the head 90. . ;

A coiled spring 108, interposed between the
operating head 90 and the valve body {8, main-
tains the operating head 80 and rod 96 yieldingly
in extended position as shown in Figure 5, and
returns same to such position after the operating
head 80 is depressed to reset the thermoelectric
safety means. The operating head 90 may be
provided with an annular recess 102 for receiving
the adjacent end of the spring 100. The head %0
preferably has openings 103 to permit insertion
and removal of the cross pin 92.

To start the operation of the system shown in
the drawings, the following sequence is followed:

With the valve plug 65 in pilot position as shown
In Figure 5, the operating head 90 is pressed in-
wardly by means of the handle 97, and the finger
84 actuates the reset button 52 to move the valve
24 to open position and the armature 29 to at-
tracted position. This sets up a flow of fuel to
the pilot burner 25 through inlet chamber 11,
valve opening 21, intermediate chamber i8, the
inner end of passageway 19, port 67, pilot outlet
69, and pilot tube 72. ,

Upon ignition of the pilot burner 25 for exam-
ple, by applying a lighted match or otherwise as
desired, the pilot flame, by heating the hot junc-
tion 41 of the thermocouple 40, energizes the elec-
tromagnet 28 sufficiently to hold the armature
29 in attracted position and the valve 24 open. -
When the inward pressure on the handle 97 is
released the operating head 90 and rod 96 are
returned to the positions shown in Figure 5 by
the spring 100. The spring 57 returns the reset
stem §0 to its outwardly projected Position.

After the pilot has been ignited and the thermo-
couple operates to hold the thermoelectric safety
valve 24 in open position, gas will flow to the main
burner 13 if the manual valve 65 is turned 90° to

- open position as shown in Figure 6. Further 90°

rotation of the valve plug 65 to closed position,
as shown in Figure 6, will shut off all gas to both
the main burner and the pilot burner, and the
thermoelectric safety valve 24 will then, of course,
close. .

In order to place the unit in oberation, the
valve plug €5 is turned counterclockwise from its

5 closed position (Figure 6) to pilot position and

the described procedure is repeated. Interme-
diate positions of the valve plug 65 between open
and closed positions will, of course, provide inter-
mediate supplies of fuel to the main burner.

The embodiment of the invention shown in the
drawings is for illustrative purposes only, and it
is to be expressly understood that the drawings
and the accompanying specification are not to be
construed as a definition of the limits or scope
of the invention, reference being had to the ap-
pended claims for that purpose. .

I claim:

1. In a device of the class described, in comi-
bination, a fuel supply pipe, a controlling member,
controlling the supply of fuel through said Pipe,
an electromagnet provided with an armature con-
nected to said controlling member and adapted,
when energized and sald armature has been
moved to attracted position to hold said member
in operating position permitting the flow of fuel
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to said pipe, and, when deenergized, to release
said member for movement. to safety position,
shutting off the flow of fuel through said pipe,
means. normally biasing said member and the
associated armature to safety position, reset
means operable to reset said armature to attracted
position and said controliing member to operat-
ing position, a valve body having passages therein,

a valve plug mounted to be turned in cooperation .

with said valve body passages to open, closed, and
pilot positions, an operating member. attached
to said valve plug and having turning movement
for turning the vaive plug to different positions
by turning movement of the operating member,
said operating member being free for longitudinal
movement relative to said valve plug in all of the
positions into which said valve plug is adapted
to be turned, and means on said operating mem-
ber for registration with sald reset means only
when the valve plug is in pilot position and out
of registration with said reset means in the other
positions of said valve plug said reset means being
so constructed and arranged that when the means
on said operating member is in register with the
reset means the reset means may be actuated to
attracted position whereby said reset means is
actuated by longitudinal movement of said oper-
ating member only when said valve plug is in pilot
position and is not actuated by longitudinal move-
ment of said operating member. relative to said
valve plug in the other positions of said valve plug.

2. In a device of the class described, in com-
bination, a contro! body having passages therein,
a valve plug member rotatable in said body in
cooperation with said control body passages to
open, closed and pilot positions, a reset member
mounted for reciprocatory movement in said body
in position spaced laterally from the axis of said
valve plug member, means requiring resetting
and adapted to be reset by actuation of said reset
member, an operating member connected to turn
the valve plug member by turning movement of
said operating member and free for longitudinal
movement relative to the valve plug member in
all of the positions into which seid valve plug
member is adapted to be turned, and abutment
means integral with and extending laterally from
said operating member, said abutment means
registering with said reset member to actuate the
reset member by longitudinal movement of the
operating: member relative to the valve plug
‘member when said valve plug member is in pilot
position and of a width along the path of turning
movement of the operating member to be out of
register with said reset member in all positions
of said valve plug member except its pilot posi-
tion, whereby longitudinal movement of said op-
erating member relative to said valve plug mem-
ber in positions other than pilot position will not
actuate said reset member. - .

3. In a device of the class described, in com-
bination, an electromagnet having a magnet
frame and a coil, a thermoelectric generator con-
nected in circuit with the coil of. said electro-
magnet, an armature held attracted to sald mag-
net frame by energization of said electromagnet
by the heat of a flame on said thermoelectric
generator and movable to retracted position upon
extinguishment of the flame, a controlling mem-
ber connected to said armature and held in oper-
ating position by said armature when the arma-
ture has been moved to attracted position and
the electromagnet is energized by said. thermo-
electric generator, means normally biasing said
controlling member and the associated armature
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to safety position, a valve body having passages
therein, a valve member mounted to be moved
in cooperation with saild valve body passages to
open, closed and pilot positions, an operating

member connected to said valve member and hav-

ing movement for moving said valve member to
its different positions by movement of said oper-
ating member, & reset member operable to reset

"said armature to attracted position and said con-

trolling member to operating position, said oper-
ating member being movable longitudinally rela-
tive to said valve member in all positions of said
valve member, and means on said operating
member for engagement with said reset member
only in pilot position of said valve member to
reset said armature to attracted position and said
controlling member to operating position by lon-
gitudinal movement of the operating member
relative to the valve member in pilot position
thereof. L

4. In a device of the class described, in com-
bination, an electromagnet having a magnet
frame and a coil, a thermoelectric generator con-
nected in circuit with the coil of said electro-
magnet, an armature held attracted to said mag-
net frame by energization of said electro-magnet
by the heat of a flame on said thermoelectric
generator and movable to retracted position upon
extinguishment of the flame, a controlling mem-
ber connected to said armature and held in op-
erating position by said armature when the arma-
ture has been moved to attracted position and
the electromagnet is energized by said. thermo-
electric generator, means normally biasing said
controlling member and the associated armature
to safety position, a valve body having passages
therein, a valve plug mounted for rotation in
cooperation with said vaive body passages to open,
closed and pilot positions, an operating member
connected to said valve plug and having move-
ment for moving said valve plug to its different.
positions by movement of said operating mem-
ber, a reset member operable to reset said arma-
ture to attracted position and said controlling
member to operating position, sald operating
member being movable longitudinally relative to

" said valve piug in all positions of said valve plug,
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and means on said operating member for engage-
ment with said reset member only in pilot posi-
tion of said valve plug to reset said armature to
attracted position and said controlling member
to operating position by longitudinal movement
of the operating member relative to the valve
plug in pilot position thereof, said reset member
having reciprocatory movement along a path
parallel with and spaced laterally from the axis
of said. valve plug. . :
5. In a device of the class described, in coin-
bination, an electromagnet having a magnet
frame and & coil, a thermoelectric generator con-
nected in ecircuit with the coil of said:electro-
magnet, an armature heid attracted to said
magnet frame by energization of said electro-
magnet by the heat of a flame on said thermo-
electric generator and movable to retracted posi-
tion upon extinguishment of the flame, a con-
trolling member connected to said armature and
Leld in operating position by said armature when
the armature has been moved to attracted posi-
tion and the electromagnet is energized by said
thermoelectric generatar, means normally biasing
said controlling member and the associated arma-
ture to safety position, a valve body having pas-.

75 sages therein, a valve plug mounted for rotation
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in cooperation with said valve body passages to
open, closed and pilot positions, an operating
member connected to said valve plug and having
rotary movement for moving said valve plug to
its different positions by movement of said oper-
ating member, a reset member operable to re-
set said armature to attracted position and said
controlling member to operating position, said
operating member being movable longitudinally
relative to said valve plug in all positions of said
valve plug, means on said operating member for

10

engagement with said reset member only in pilot .

position of said valve plug to reset said armature
to attracted position and said controlling mem-
ber to operating position by longitudinal move-
ment of the operating member relative to the
valve plug in pilot position thereof, and an ex-
tended operating rod adapted for operation from

remote position and connected to said operating o¢

15

10
member to impart turning and longitudinal
movement to said operating member.

ROBERT W. MUELLER.
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