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THERMOELECTRICALLY OPERATED SAFETY
DEVICES

Paul L. Betz, Baltimore, kAd., ﬁssignor ftc Consolidated
Gas Electric Light and Power Company of Baltimore,
- Baltimore, Md., a corporation of Marviand

Continuation of application Serial No. 724,668, January
27, 1947, which is a division of application Serial No.
361,079, October 14, 1949, now Patent No, 2,482,238,
dated September 20, 1949. This application Novem-
ber 13, 1951, Serial No. 255,937 _.

6 Claims. (CL 158—115)

This invention relates, in general, to thermoelectrically
operated safety devices, and has particular relation to an
improved combination of the thermocouple means of
such a device with the burner with which it is associated
and the means for supplying fuel to the burner. _'

The present application is a continuation of my co-

pending application Serial No. 724,668, filed January 27,

1947 (abandoned subsequent to the filing of the instant
application), which latter application was a division of
my then copending application Serial No. 361,079, filed
October 14, 1940, which has matured into U. S. Patent
No. 2,482,238, issued September 20, 1949, "

In the patent to Sebastian Karrer, No. 2,097,838,
granted November 2, 1937, for “Safety Device for Gas
Burners,” one methed of presenting the thermocouple to
the pilot flame is indicated. Here the “hot” junction is
subjected to a flame inside the burner compartment, and
the “cold” junction is subjected to room temperature
existing outside the burner compartment. =

- Another method of applying the thermocouple of a

thermoelectrically operated safety device is indicated in
the patent of Paul L. Betz and Sebastian Karrer No.

2,156,235, granted April 25, 1939. Here the “cold” and
“hot” junctions of the thermocouple are inside the burner
compartment, and, in the absence of "a pilot flame, are

subjected to the ambient temperature within the burner
compartment. - | | -

The present invention provides still another method of
applying the thermocouple of a thermoelectrically con-

trolled device such that, upon extinction of the flame at
the “hot” junction, both “cold” and “hot” junctions are

forcibly cooled by unignited combustible gas mixture.
One of the main objects of this invention is to provide

forced cooling for the junctions of a thermocouple so that
upon extinction  of the flame at. the “hot” junction, the i
junctions rapidly attain substantially the same tempera- _

ture. | SR R
Another object of the invention is to provide for cool-
g, particularly by the relatively cool fuel mixture in

passing through the burner body, the “cold” junctions of

the thermocouple at the same time that the “hot” junc-
tion is subjected to the heat of the burner flame so that

a relatively large ‘temperature difference is provided be-
tween the “hot” and “cold” junctions of the thermocouple. .

_Another object of the invention is to provide a device
oi the class described having various features of novelty

and  advantages and ‘which particularly comprises a
hollow burner body having a port adjacent which a flame

is  adapted to burn outside the burner body, means for
supplying a fuel mixture of gas and .air into the hollow
burner body for passage to ‘the port to maintain the
flame, and a thermocouple mounted in said burner body

and having “hot” junction means disposed outside the.

) |
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- burner head shown in Figure 1
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Another object of the invention is to provide in a-
unitary fuel burner and thermoelectric generator device,
the combination of a first thermoelement surrounded by
tubular concentric wall members which define a fuel

- passage leading to a flame port adjacent which a flame is’

adapted to burn, with one of the wall members constitut-
ing a second dissimilar thermoelement; the outer ends of
such wall members and the outer end of the first thermo-
celement being all joined together with the junction be-
tween the first thermoelement and the tubular wall mem- -
ber which constitutes the second thermoelement forming

‘2 hot junction subjected to the heat of the flame; the wall -

member which constitutes the second thermoelement be-
g disposed in contact with and directly cooled by fuel
passing to the flame port; and the first thermoelement be- :
ing protected from contact with fuel passing to the flame
port and positioned to be indirectly cooled by such fuel.

Further features and advantages of the Invention will
be apparent from the following detailed description taken .

‘in connection with the accompanying drawings, in which:

Figure 1 is a sectional view illustrating the application

~of a thermocouple to a straight type of burner head in

accordance with the present invention;
- Figure 1A is a more or less diagrammatic view on re-
duced scale, illustrating the fuel supply pipe for the
and the safety shutoff
valve in the fuel supply pipe:. - -
Figure 2 is an end view of the burner head shown in.
Figure 1; | . | o
Figure 3 is a sectional view indicating the application,
in the manner of Figure 1, of a thermocouple to an angu-
lar type of burner head; .
Figure 4 is an end view of the burner head shown in
Figure 3; - -

-~ Figure 5 is a view, partially in section and partially in

elevation, illustrating the use of a burner of the type

- shown in Figures 3 and 4, with a radiator of the recircu-

40

lating type; and |
Figures 6, 7, and 8 are fragmentary and more or less
diagrammatic views illustrating further embodiments of
the present invention. -
The embodiments of the invention shown in the draw-
ings are illustrative of preferred constructions as applied

‘to particular devices. While these applications are de-

scribed. in considerable detail, it is to be understood that

" this is for purposes.ef illustration only. Other relation<

ships between the thermotcouple and the pilot burner -
and/or main-burner are contemplated within the scope
of the present invention. |
In one type of gas-burning equipment the burners are
supplied with air and gas mixed in such proportions as.
to require no additional primary or secondary air to-
eifect proper combustion. These burners may be oper-
ated inside a radiator—that is, surrounded by the material

5 to be heated—and have been found to be particularly

~ suitable for such applications as metal melting, solution

~ heating, and the like.
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hollow burner body and subjected to the heat of the flame,

and “cold” junction means disposed within the hollow:

interior of the burner body to be cooled by the filel mix-
ture in passing through the burner body.

70 -POSLIONL 1 _ N
- jects from the tubular body 1 beyond the apertured parti-

One particular relationship of
burner, radiator, and material to be melted, such as type
metal, is illustrated in Figure 3, which will be described
more 1n detail as this description proceeds, s
- Referring to Figures 1; 1A and 2 which illustrate the
application of a thermocouple following the present in- -
vention to a straight type of burner head, a burner casing -
or hollow burner body is indicated at 1. The casing or -

burner body 1 has a threaded aperture 2 to receive 3 fuel

-supply pipe 3. A burner face plate is shown at 4 having -
‘ports 5, and is held in place in any suitable manner as

by means of an externally threaded retaming ring 6. If ;
desired, however, burner face plate 4 may oe welded -in
position in casing 1. Where ring 6 is employed, it pro-

tion 4 and partially confines the flame which starts from
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the apertured partition so as to direct it against. the hot
junction a of the thermocouple. |
A metal plug 7 is positioned in the burner face plate 4.
As illustrated, plug 7 has a shoulder 8 which abuts plate

4 when in position. Plug 7 may be applied to the burner 5 lecads 14 and 15 are connecﬁted to the operatin_g winding
face plate 4 in any suitable manner, as by welding, thread- of a suitable electroresponsive control _mechams_m.
ing, or, as illustrated, by means of a driving. fit. Plug.7 In the above, the part1:::_u1a_r construction described em-
is.bored out with bore holes of two.diameters . One: bore, bodies the present invention as reg_ards the forced cooling
indicated. at 92, is. of suitable diameter to be. threaded to of the “hot” and “cold” tharmo;unctlons for the case
receive the threaded end of a thermocouple 11, and: the 10 where the pilot or holding flame is the {ow 'ﬂame of the
other bore, indicated. at 10, is of larger diameter so. that gas burner. The “hot” junction is not in direct contact
plug. 7 does not touch thermocouple 11. except. at the. with the flames, there being mterpose_d th? plug 7 through
threaded extremity. which heat is-conducted to the “hot™ junction. .Other rela-
In Figure 1, the thermocouple 11 consists. of a tubular tionships between the thermocouple and the pilot and/or
metal thermo-element 12 enclosing an inner metal thermo- 15. main burner. flames- are contemplated within the scope
element 13 which is welded or joined. at a.to. the closed of the present invention. Some of - these oth_er‘ arrange-
end of .the thermo-element 12 The two thermo-elements.  ments-will be covered by -the-following description.
12 and 13 are of different thermoelectric. characteristics. Referring to Figure 6, a thermocouple; i:ndicqted- at
The junction of elements 12 and 13 at a is the “hot” junc- 46, has a “hot” junction at 41 and “cold” junctions at
tion of the thermocouple. The “cold” junctions. are 20 42, 42°. The main burner 43 is provided with a suitable
located at the junction b of the thermo-element.12 and ~ gas supply tube 44 through which the leads 45, 46 of
lead. member 14, and at the junction ¢ of thermo-element the thermocouple extend. The pilot burner 48 is provided
13.and lead member 18, The “cold” junctions.are located with a gas supply tube 48a. The hot junction 41 is-
inside the burner head or immediately adjacent thereto.  heated by a pilot flame 47 and, upon extinction of the
A straight thermocouple is shown in Figure. 1. 25 flame, unlighted gas issuing from pilot burner 48 cools-
In operation, the flame at ports 5 in burner face plate 4 the “hot” junction 41 and gas flowing to the burner 43
is modulated between two rates of gas.flow, one- being. cools “cold” junctions 42, 42’. Thermocouple 40 is-
the full flame in which the flame cones. project. some indicated as of the tubular construction shown more n
distance. from the surface of plate 4 and: the other being detail in Figures 1 to 4 inclusive, and projects through.
the pilot flame in which the flame cones.are quite short. 30. the casing of burner 43 and is held by any suitable means,
In both cases, heat from the flames at burner face plate.4.  as,. for example, by a-compression fitting 49 which-also
flows to the protruding portion of plug 7 and is conducted prevents the leakage of gas- around the thermocouple.
to_the “hot” junction. of thermocouple:11. Leads 14, 15 In. Figure 7- the. thermocouple and. its mounting are
of the thermocouple are connected to the operating wind- similar. to. that in Figure 6, and since these parts have:
ing of a.suitable safety device indicated at S, and the 35 already been. described, no further description will be-
thermoelectric current maintains the said. safety device given. here. Primed reference characters, corresponding
in the “on” or energized position. Should the flames- at with the reference.characters in Figure 6, have been used .
burner face plate 4 be extinguished, the “hot” junction « to . designate like parts. In Figure 7 one of the.ports:
of the thermocouple will be cooled by the unignited 43a of burner 43’ is arranged to provide a flame 57 for
air-gas . mixture issuing from burner ports 5, and the 40 the “hot” junction 41’ of the thermocouple 4¢’. The burn-
“cold” junctions.b and ¢ will be cooled by the relatively er. 43’ is.intended to-be.operated between high and low
cool air-gas mixture flowing to. burner ports 5, thereby positions, and therefore no separate pilot burner 1S 18-
resulting in a decay of the thermo-electric- current .and quired.. If desired, burner 43 in Figure 6 may be provided
the. safety. device will move to the “off” or deenergized with an auxiliary port to supplement heating the thermo-
position.. | o © 45 couple by pilot flame 47 during operation of the main
The safety device may be generally of the type shown. burner. Forced.cooling of the thermocouple upon flame
and. déscribed in the Karrer, and Betz and Karrer patents extinction takes place at the “hot” and “coid” junctions.
identified at the beginning of this specification, or of any In Figure 8, forced cooling of the thermocouple 60 is
other suitable or preferred form. Where it is desired accomplished by the.gas flowing to and issuing from the .
to.shut off the supply of fuel to the burner when the g, pilot burner 68 when the pilot flame is extinguished.
flamés at the burner face plate 4 are extinguished, the Thermocouple 60 has .a “hot” junction at 61 and *“cold”
safety. device may be placed in the fuel supply pipe .3-  junctions.at 62; 62”. Leads 65—66 are connected to the.
leading to the burner, as.shown at S in Figure 1A, or in operating winding of a suitable safety device and to the
any other suitable or preferred manner. The thermo- respective thermo-elements of the thermocouple. *“Cold” -
couple leads may be brought out of the fuel pipe 3 for 55 junctions 62; 62’ are located inside the pilot burner hous-
connection with the safety device by means siich-as-a  ing and are cooled by gas moving toward the pilot burner -
gas-tight compression fitting indicated at F. 68. A suitable compression fitting, as a compression -fit-
The embodiment of the invention shown in Figures 3 ting 72, permits -bringing the -thermocouple leads, the
and 4 is the same as the embodiment shown in Figures 1 outer .one of which may be tubular as shown more In-
and 2 except that instead of a straight thermocouple as gq detail in the preceding embodiment of the invention,
in Figure 1, the thermocouple 11" is bent to conform to through the housing of the pilot burner without the leak-
the angular type of burner head to which it is applied. age of gas. A similar compression fitting 72’ permits-
The outer thermo-element 12" may be of tubular form  the hot junction.end of the thermocouple to pass through -
as in the preceding embodiment of the invention, or of the - pilot burner .casing without the leakage of gas.
any other suitable form. The remaining parts in Figures o,  Upon failure of the pilot flame 67 of the embodiment
3 and 4._31'-6 designated by primed reference characters cor- ~ of the invention shown in-Figure 8, the “hot” junction is
responding . with the reference characters in Figures 1 cooled.by.the relatively:-cool gas issuing from the pilot-
and 2,- and’ the operation is the same as described in  burner 68. If-desired,-an auxiliary port may be provided
connection with Figures 1 and 2. ) on-the main burner 43" to- direct a flame to the “hot”
Figure 5 illustrates the use of a burner of the type 7o jurction of the thermocouple 60, thereby augmenting the.

4

pipe 22. The thermocouple leads 14 and. 15 are disposed
inside fuel supply pipe 22, and are brought out of the
fuel pipe in any suitable manner as by means of a gas-
tight compression fitting 23. As has been already stated,

shown in Figures 3 and 4, with a radiator 21 of the recir-
culating type. This radiator comprises no part of the .
présent invention. Radiator 21 is shown immersed in .
a pot 20 containing molten metal. The combustible air-
gas mixture is supplied to the:burner through a fuel supply .75

heating of the thermocouple during the operation of the
main burner. Here again, the extinction of the burner
flames. results in relatively cool gas forcibly cooling the -
“hot” and “cold” junctions of the thermocouple.

The embodiments of the invention shown in the draw-




ings ‘are for illustrative purposes only, and it is to be
- expressly understood that said drawings and the accom-
panying specification are not to be construed as a defini-

tion of the limits or scope of the invention, reference

being had to the appended claims for that purpose. -

Iclaitm: S

1. In a device of the class described, in combination,
a hollow burner body having a wall provided with flame
‘ports adjacent which and starting at said wall and pro-
Jecting outwardly therefrom a flame is adapted to burn
outside said wall, a tubular conduit opening into the in-
terior of the burner body for supplying fuel thereto for
‘passage to said ports to maintain the flame, a thermo-
couple comprising an outer tubular thermocouple element
and an inner thermocouple element, said outer tubular
thermocouple element extending through an Opening in
said wall of said burner body and joined outside said wall
to said inner thermocouple element to form a hot thermo-
junction separated by said wall from the hollow interior
of the burner body, an outer tubular lead conductor ex-
tending through said tubular conduit and into the interior
of the burner body and joined therein to said outer tubular
thermocouple element tc form a second thermojunction,
said outer tubular lead conductor by its extension through
said tubular conduit being cooled ahead of the interior
of the tubular body by the fuel supplied to the interior
of the burner body by said conduit, and an inner lead

10

20

20

conductor extending through said outer tubular lead con-

ductor and joined to said inner thermocouple element to
form a third thermojunction in proximity to said burner
body. o - | | |
2. In combination, a hollow main burner having port
means adjacent to which a flame is adapted to burn out-
side the hollow interior of the main burner, a tubular
conduit for supplying fuel to said main burner, a thermo-
- couple extending through a wall of the main burner and
having a hot thermojunction disposed outside and sepa-
rated from the interior of the main burner, said thermo-
couple having cold thermojunction means disposed within
the hollow interior of the main burner and thereby im-
mersed in the fuel stream for the main burner, lead con-
ductor means extending through said tubular conduit and.
connected in circuit with said thermocouple, and a pilot

30
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burner in juxtaposition to said main burner for igniting

the same and for heating the hot thermojunction of the: 45

thermocouple. . SR
3. In a device of the class described, in combination,

a hollow burner body having port means adjacent which

- a flame is adapted to burn outside said hollow body, a

tubular conduit opening into the interior of the burner 50 SUrre _ fermoeic Ald 111
ond thermoelements having outer ends joined to form a

‘body for supplying fuel thereto for passage to said port
-means to maintain the flame, a thermocouple comprising
an outer tubular thermocouple element and an inner:
thermocouple element, said outer tubular thermocouple

element extending through an opening in a wall of said §5

‘burner body and joined outside said burner body to said
inner thermocouple element to form a hot thermojunction
separated from the hollow interior of the burner body,
an outer tubular lead conductor extending through said

and joined therein to said outer tubular thermocouple
element to form a second thermojunction, an inner lead
conductor extending through said outer tubular lead con-
ductor and joined to said inner thermocouple element to

form a third thermojunction in proximity to said burner 65

body, the hollow burner body constituting a main burner,
and a pilot burner in juxtaposition to the main burner
for igniting the main burner and heating the hot thermo-
- junction of the thermocouple. | |

4. In a device of the class described, in cémbinaﬁon;'
a hollow burner body having port means adjacent which

a flame is adapted to burn outside said hollow body, a
tubular conduit opening into the interior of the burner

body for supplying fuel thereto for passage to said port

said cold junction. |

' . T
' L T am
* -

an outer tubular thermocouple element and an ‘inner
thermocouple element, -said -outer tubular thermocouple
element extending through an opening in a wall of said
burner body and joined outside said burner body to said
inner thermocouple element to form a hot thermojunc-
tion .separated from the hollow interior of the burner
body, an outer tubular lead conductor extending through
said tubular conduit and into the interior of the burner
body and joined therein to said outer tubular thermo-
couple element to form a second thermojunction, an
inner lead conductor extending through said outer tubular
lead conductor and joined to said inner thermocouple
element to form a third thermojunction in proximity to
said burner body, the end of the tubular conduit opposite
the end opening into the interior of the burner body
being connected to a gas-tight compression fitting through

- wWhich the tubular thermocouple element extends for con-

nection with a thermoelectric safety control device.

5. In a unitary fuel burner and thermoelectric gen-
erator device, the combination of a first thermoelement,
a second dissimilar tubular thermoelement concentrically
surrounding said first thermoelement, said first and Sec-
ond thermoelements having outer ends joined to form a

hot junction, an inner lead conductor joined to said first

thermoelement to form therewith a first cold junction,
an outer tubular lead conductor joined to said second
thermoelement to form therewith a second cold junction,
fuel supply means comprising a tubular jacket of non-
porous material coaxially surrounding said first and sec-
ond thermoelements and having a wall portion spaced

from said second thermoelement to form therewith an

annular fuel passage, said jacket extending axially rear-
wardly substantially beyond said first cold junction,
whereby to dispose said cold junction intermediate the

length of said fuel passage, and means operatively as-

sociated with said jacket and having flame port means for
emission of fuel adjacent said hot junction, said hot
junction being disposed forwardly of said flame port
means, said second thermoelement being disposed in
contact with and directly cooled by fuel. flowing axially
through said annular fuel passage toward said flame port
means, and the disposition of said first cold junction
intermediate the length of said annular fuel passage af-
fording indirect cooling of said cold junction by the fuel
flowing in the portion of the fuel passage surrounding

- 6. In a unitary fuel burner and thermoelectric gen-

~ erator device, the combination of a first thermoelement,

70

a second dissimilar tubular thermoelement concentrically

surrounding said first thermoelement, said first and sec-

hot junction, an inner lead conductor joined to said first
thermoelement to form therewith a first cold junction, an
outer tubular lead conductor joined to said second ther-
moelement to form therewith a second cold junction, fuel
supply means comprising a tubular jacket of non-porous
material coaxially surrounding said first and second ther-

moelements and having a wall portion spaced from said

_ - Second thermoelement to form therewith an annular fuel -
“tubular conduit and into the interior of the burner body 60

passage, said jacket extending axially rearwardly sub-
stantially beyond said first cold junction, whereby to
dispose said cold junction intermediate the length of
said fuel passage, and means comprising a metallic trans-
verse end wall portion operatively associated with said
jacket and provided with flame port means for emission
of fuel adjacent said hot junction, said hot junction being

‘disposed forwardly of said flame port means, said second

thermoelement being disposed in contact with and di-

rectly cooled by fuel flowing axially through said annular -
fuel passage toward said flame port means, and the dis-

position of said first cold junction intermediate and length
of said annular fuel passage affording indirect cooling
of said cold junction intermediate the length of said an-

~means to maintain the flame, a thermocouple comprising 75 nular fuel passage affording indirect cooling of said cold
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junction by the fuel flowing-in the portion of the fuel 2,267,742
passage surrounding said cold junction. _ 2,271,506
o - - | 2,482,238
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