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1. 
This invention relates to a control mechanism. 

that serves to open and close an associated elec 
tric circuit in accordance with external condi 
tions which influence the operating mechanism. 
More particularly this invention concerns a 

novel type of switch that operates in response to 
temperature changes which has application aS 
a flame responsive switch in an oil burner con 
trol apparatus, 

In an oil burner operation it is of prime in 
portance to provide sufficient and adequate saie 
ty devices to prevent burner operation under ad 
normal conditions. One of these safety require 
ments necessitates the use of a control that Will 
stop burner Operation upon failure to initiate 
combustion. Generally some type of flaine re 
Sponsive device has in the past been used to de 
termine the presence or absence of fame, and 
these devices are usually located remotely froÉm 
the burner and burner primary control. 
ever, many of these devices now in use are Sub 
ject to limitations in rapidity of response and 
ength of useful life. Many factors contribute 
to cause these lininitations but the most impor 
tant one is the necessity of positioning the flame 
responsive device in proximity to the filame. The 
deteriorating effects of the flame, the tempera 
ture and pressure of the air stream, vibration. 
etc. require a construction that will be relatively 
unaffected by these factors. This invention en 
bodies a type of construction that effectively 
shields the moving parts from the flane and 
products of combustion, provides positive and 
immediate response to reversals in temperature 
change, and permits ease of adjustment and re 
pair, and is located within the burner blast tube 
and therefore can be assembled with the burner 
and primary control as a unit. 
A further feature of the invention resides in 

the slip-friction element which permits over 
travel of the actuating member in both directions 
and provides immediate response upon reversal 
of the direction of temperature changes. 

Further objects will become apparent as this 
description proceeds and will be particularly 
pointed out in the appended claims. 

In the following description like reference 
characters indicate like parts in the several draw 
ingS: 

Figure 1 represents a side view of the flame or 
heat responsive Switch with a portion of the side 
piate removed. 
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Figure 2 represents a top view of the flame or 
heat responsive switch with a portion of the top 
plate removed. - 

(C. 290-136.5) 
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Figure 3 represents a, top view of the SWitch 
mounting. 

Figure 4 represents an end view of the Switch 
in Ounting. 

Figure 5 represents a perspective view of the 
end portion of an oil burner tube assembly with 
the flage detector mounted in a preferred lo 
cation. 

Figure 6 represents a perspective view of the 
assembled switch and mounting. 

Figure 7 represents a front view of the Switch 
contact fork. 

Figure 8 is a view, similar to Fig. 1, showing a 
Inodification of the device of Fig. 1. 

Fig. 9 is a perspective view of the switch 
Raounting. 

Fig, 10 is an enlarged end yiew of the Switch 
Raouinting, similar to Fig. 4. 
Fig. ill is a composite view of the prong-re 

ceiving end assembly. 
In respect to coinparative sizes in the several 

figures, the Figs. 1, 2, 3, 4, 6, 7, and 8 are drawn 
to approximately twice actual size and the flame 
responsive device of Fig. 5 is drawn to actual 
Si2e. 

Referring now to Figs. and 2 in Which is 
shown the fiame or heat responsive SWitch unit 

having a casing substantially rectangular 
in shape, encompassing the side, top and botton. 
With the ends left open. A rectangular cup 
shaped closure member 2 is securely fastened 
Within the open end of casing . The member 
2 has an Open end 3 and a closed end 4 seal 

ing Off the Opening 3 from the remainder of 
casing . The member 2 is formed of inetal 
or other heat conductive material and is the pri 
mary recipient of heat radiation from the flame. 
A heat responsive member comprising a bimetal 
lic strip 5, Serving as an actuating member, is 
Secured by welding or other suitable means to the 
closed end 4. This arrangement places the bi 
metal 5 in heat conductive relationship with 
the cup member 2. In this arrangement, the 
free end 20 of binetal 5 is securely fastened to 
a channelled lever 6. The lower ends of the 
flanges of channel-shaped lever 6 are perforated 
to receive a pivot pin 8 secured in position by 
lock rings 9. A channel-shaped contact lever 
2 is similarly supported on the pivot pin 8 but 
Separated from lever 6 by friction washers such 
aS Carbon Washers 22. A flexible contact, blade 
33a is fastened by any suitable means to the 
Web-portion 33 of lever 2i. Circumferentially 
Suri'Ounding the pin 8 and interposed between 
the flanges of contact lever 2 is a compression 
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spring 24. The spring 24 serves to spread the 
channel flanges against the carbon washers 22 
which are confined by the ends 7 and lock rings 
9. The result of this arrangement permits uni 
tary movement of levers f 6 and 2 when such 
movement is unobstructed and also provides for 
slip frictional movement between evers 6 and 
2. When the movement of lever 2 is obstructed. 
Within the open end 25 of casing is securely 

fastened an insulation piece 26 which effectively 
Seals this end of Casing . Fastened to the piece 
26 by rivetS or other Suitable means is an L 
shaped, electrically conductive bracket 27. A 
contact prong 28 is secured to the bracket 2 and 
projects through a hole in insulation piece 26. 
A threaded aperture in the bracket, 27 serves as 
a means of Support and adjustinent for a thread 
ed contact member 29. A stop 3, Supported by 
a bracket 32 which is riveted to the piece 26, 
limits the Counterclockwise movement of lever 
2. The contact 29 cooperates with the web 
portion 33 of channel 2 to constitute a Switch 
Which may be integrated into the oil burner 
control System. Flexible blade 33a has a slight 
upward bias and therefore there is a small clear 
ance between blade 33a, and the portion 33 when 
the contacts are open, the blade 330, being flexed 
slightly downward when the contacts are closed. 
The amount of this press-back flexure of blade 
33d determines the magnitude of the tempera 
ture increase necessary to open the contacts. 
The position of contact 29 with relation to the 
stop 3 is adjustable. Ihis adjustment deter 
mines the amount of unobstructed clockwise 
movement of lever 2 which may take place upon 
a decrease in temperature of the strip 5 and 
consequently determines the magnitude of the 
temperature decrease necessary to reclose the 
SWitch contacts 29-33. As shown in the draw 
ings, the Stop 3 is not connected to any elec 
trical circuit and serves solely as a stop, how 
ever, it could be utilized as an electrical contact. 
This could be accomplished by providing the 
bracket 32 with a prong similar to the prong 28 
and an exterior connection to complete a cir 
cuit. The contact lever 2 would provide a 
common lead for both circuits. The device would 
then act as a double throw Switch, 
An upturned portion of the contact lever 21 

provides an electrical terminal 34 to which a flex 
ible conductor lead 35 is soldered or otherwise 
fastened. The lead 35 is passed over the spring 
24, led along the base of channel 6 and fastened 
to the casing by soldering. This arrange 
ment electrically grounds the lever 2 to the cas 
ing to provide one path for current flow from 
the Switch. Essentially a high resistance ground 
exists from lever 2, through carbon washers 22, 
channel 6, bimetal 5, cup member 21, and cas 
ing f l but this path is undesirable for this appli 
cation of the invention, in that current through 
the bimetal will generate heat and affect-opera 
tion of the Switch. 

Referring now to Figs. 3-6 and 9 there is shown 
the Switch mounting 36, comprising a mounting 
socket 37 and a mounting clamp 38. The clamp 
38 is threaded to provide a tightening screw 39 
which enables the mounting 36 to be secured to 
an oil tube 54 as shown in Fig. 5. The mount 
ing socket 37, formed of conductive metal, has 
an open flanged top 4 allowing insertion of 
flame responsive Switch unit 0 into the mount 
ing socket; 37. An open end 42 of mounting 
socket 3 has in turned edges 43 and 44 which 
form a slotted receptacle in the mounting socket 
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end. An inner insulation piece 45, a contact 
fork or receptacle 46 (Fig. 7), and an insulation 
piece 47 are a SSembled Within this Slotted portion, 
after which the edges 43 and 44 are squeezed to 
gether and bent over to form tabs 4d to Se 
Cure this assembly within the mounting Socket 
37. The insulation pieces 45 and 47 are made 
the same size as the end of the mounting socket 
37. This assembly is more clearly illustrated in 
Figs. 9, 10, and 11 wherein the contact fork 46 
is shown in relation to the insulation pieces 45 
and 47. In Fig. 11 the insulation pieces 45 and 
47 and the contact fork or receptacle 46 are 
shown in their aligned relationship prior to as 
Sembly in the slotted end of the mounting socket 
37. The contact fork 46 (Figs. 7 and 11) ad 
jacent its ends 50d and 50b provides an opening 
into which the contact prong 28 may be inserted 
upon assembling of the detector 0 and mounting 
36. An L-shaped extension 48 of the fork 46 
is attached to the central Wire 49 of a metal 
sheathed conductor lead. This type of lead has 
the central hot wire separated from the grounded 
sheath 50 by insulation. The grounded sheath 
50 is soldered to a projection 44a of edge 44 of 
mounting Socket 3 (Fig. 6). Thus, when the 
unit 0 is assembled within the mounting socket 
3, the wire 49 is electrically connected to the 
extension 48, fork 46, prong 28, bracket 27 and 
contact 29. The grounded sheath 50 is elec 
trically connected to the projection 44a, mount 
ing Socket 37, casing , lead 35, terminal 34, and 
contact lever 2. Fig. 6 shows the assembled 
fame detector 5 with the unit, ?o inserted into 
the mounting Socket 3. 

Referring now to Fig. 5 in which is shown the 
blast-tube portion of a gun type oil burner hav 
ing the flame detector 5 mounted on the oil 
tube 54. The blast tube 52 has an opening 53 
through which the atomized mixture of oil and 
air is expelled into the combustion chamber of 
an oil-fired furnace. The oil tube 54 is provided 
With an orifice 55 from which the oil under pres 
Sure is injected into the air stream which flows 
inside the tube 52. Typical means provided for 
ignition purposes are the electrodes 56 with their 
corresponding insulators 57. 

Note that the detector unit 5 is mounted on 
the oil tube 54 in Such a position that the end 3 
of Cup member 2 is in proximity to the open 
ing 53 to receive a maximum of radiated heat 
from the burner flame. 

In Operation, when the oil burner is shut down 
the strip 5 will be in its cold position and portion 
33 Will be in electrical contact with the contact 
29, as shown in Fig 1. After the oil burner is 
placed in operation, heat from the flame will be 
radiated to the member 2, at its end f4. By 
conduction and radiation, heat will be trans 
mitted to Strip f5. Assuming the higher ex 
pansive side of the bimetal strip 5 is adjacent 
the member 2, the strip (5 will flex away from 
member 2 at its free end as its temperature in 
Creases. Upon the initial movement of the free 
end of strip 5, the member 6 and lever 2 will 
move as a unit, pivoting lever 2 counterclock 
Wise, about the pin 8. This movement, depend 
ing on the amount of press-back of blade 33a, 
Soon Separates contacts 29-33 indicating to the 
burner control apparatus to which the flame de 
tector is connected that combustion is taking 
place within the furnace combustion-chamber. 
Continued increase in temperature of strip 5 

moves the lever 21 into engagement with the stop 
3f, which obstructs further counterclockwise 



2,660,645 
5 

movement of lever 2. Further movement of 
strip 5 produces slippage at the carbon washers 
22. 

After the burner has operated for the required 
period and the burner fiane has been extill 
guished, the strip 5 will cool causing it to move 
its free end toward member 2. This movement 
will immediately result in lever 2 leaving the 
stop 3 and moving into engagement with con 
tact, 29. This closure of contacts 29-33 indi 
cates to the burner control apparatus that the 
burner flame has been extinguished and the corn 
bustion chamber is cooling. Further cooling of 
strip 5 will result in slippage at the carbon 
washers 22. Lever 2 will be held in a position 
Such that an increase in temperature of strip 
45 will immediately open the contacts 29-33. 
Figure 8 shows a modification of the device 

previously described. In this modification, the 
Switch is arranged so as to be closed when the 
bimetal strip 5 (comparable to strip 5 of 
Fig. 1) is in its hot position. This form of the 
flame detector has the contact assembly and the 
heat responsive element hermetically sealed with 
in an Outer casing 3. 
The casing 37 has a contact prong 28 mount 

ed on its closed end. The prong 23 is sealed to 
an eyelet, 69 by means of a globule 6 of fused 
glass, or similar material, and the eyelet S is 
fastened, by any suitable means such as solder, 
into an opening in the closed end of the Casing 
3. The inner end of prong 28 has a central, 

axial opening or recess in which is seated a com 
pression Spring 62. - 
The switch unit is composed of 3, frame or 

housing including a plate 26, forthed of Suit 
able electrical insulating material, Plate 26 
has riveted to it a bracket 32 carrying a stop 
A3. An electrically conductive rivet 63 fas 
tens a contact carrying bracket 27 to the plate 
26. When the fame detector is assembled the 

Outer end of rivet 63 bears against the spring 
62 which serves as an electrically conductive 

path between the contact 29, mounted on the 
bracket 27, and prong 28. A contact carry 
ing blade 2 cl is fastened by any Suitable means 
to a channel-shaped lever 2, the lever 2 and 
a member 6 being assembled on a pin 8 by 
ineans of the slip-friction mechanism previously 
described. Member 6 is mounted on the free 
end of strip 5, which, in turn, is secured, by 
any suitable means to a cup-shaped member 
: 2. In assembling the flame detector, the 
housing including plate 26, upon which are 
younted brackets 27 and 32, is inserted into 
casing 37, the head of rivet, 63 seating against 
the end of Spring S2, compressing it slightly. 
Member 2 is then inserted into the casing 3, 
which in turn is inserted into a mounting socket 
3 shown in Fig. 4. The flanged edges of Inern 
ber 2 resting against the edges of casing 37, 
to which they may be soldered thereby her 
netically sealing the assembly. It will be noted 

that, because of the flexibility of Spring 6, the 
position of plate 26 with reference to the closed 
end of casing 37 is not critical, the compres 
sion of spring 62 permitting slight variations in 
the length dimensions of the casing 3, frane 
f : , and member 2. The resulting advantage in 
utilizing components which need not be manu 
factured to extremely close dimensional toler 
ances is obvious. Additionally, spring 62 in 
sures that good electrical contact is maintained 
between prong 28 and contact t29. The Op 
eration of the modification of Fig. 8 is identical to 
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6 
that previously described, except that the switch 
contacts are closed upon an increase in tempera 
ture and opened upon a decrease in temperature. 
There have been illustrated preferred embodi 

inents of the invention, but its scope is to be lim 
ited only by the appended claims. 
What is claimed is: 
. A thermally responsive SWitch coinprising 

SWitching means, a casing enclosing Said Switch 
ing means, a connector proing extending from one 
face of the casing and connected to said Switch 
ing means within the casing, a mounting socket 
into which the casing may be removably inserted, 
the Wall of the not: hting Socket adjacent said 
prong being formed of insulating material and 
having an opening therein accon modating said 
prong, an electrically conductive member mount 
ed within said Wall and having portions engaged 
by said prong when said casing is inserted into 
said mounting socket, said conductive inenber 
having a part extending outside said Wall to pro 
Wide an exterina, lead-in consection for said 
Switching means, 

2. A Switch asseitably coin) prising an outer cas 
ing, an inner Switch housing insertable into the 
casing, switching elements mounted within said 
housing, ain electrically conductive member ex 
tending through a Wall of said housing and elec 
trically connected to Saiki switch elehents within 
said housing, electrical terminal means extending 
through a wall of said casing adjacent, said con 
ductive member, and flexible means extending be 
tween said teiiniinal means and said conductive 
Smember and flexed an annount proportional to 
the depth of insertion of said housing into said 
casing, said flexible means also seiving as an elec 
tirical connection between said terminal means 
and said conductive neinber. 

3. A switch assembly comprising an outer cas 
ing, an inner SWitch housing insertaie into the 
Casing, Switching elementS mounted within said 
housing, an electrically conductive member ex 
tending through a wall of said housing and elec 
trically connected to said Switch elements within 
said housing, electrical terminal means extending 
through a Wall of said casing adjacent said con 
ductive member, and a compression Spring ex 
tending between Said terminal means and said 
conductive member and contpressed an amount 
proportional to the depth of insertion of said 
housing into said casing, said compression spring 
also serving as an electrical connection between 
Said terminal ineans and said conductive mem 
be. 

4. A Switch assenbly comprising an outer cas 
ing, an innet Switch housing insertable into the 
casing, switching elements mounted within said 
housing, an electrically conductive member ex 
tending through a Wall of Said housing and elec 
trically connected to said Switch elements Within 
said housing, an electrical connector prong ex 
tending through a Wall of said casing adjacent 
said conductive neinbei, the outer end of said 
prong being adapted for connection to an exter 
inal lead-in wire, the inner end of said prong hav. 
ing an axial recess therein, a compression spring 
bottoined within said recess and contacting said 
conductive member when said housing is inserted 
into said Casing, said Spring being compressed 
an armount proportional to the depth of insertion 
of Said housing into Said casing, said spring also 
Serving as an electrical connection between said 
prong and Said conductive member. 

5. A herinetically sealed switch assembly 
adapted for mounting within the blast tube of 
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an oil burner comprising: an open-ended outer 
casing, Switch elements nourted within Said cas 
ing, a closure member for the open end of Said 
casing adapted to receive radiant heat f"G: the 
burner flame, and external terminal means ex 
tending through the wall of said casing opposite 
said closure member, and fusible means her 
metically sealing the opering in Said casing 
through which the terminal means extends, 

6. An herinetically sealed switch assembly 
adapted for mounting within the blast tube of 
an oil burner comprising: an outer casing, an 
inner switch housing insertable into the casing, 
switching elements mounted within said housing, 
an electrically conductive in einn be extending 
through a waii of said housing and electrically 
connected to said switch elements within Said 
housing, electrical terminal neans extending 
through a wall of Said casing adjacent said con 
ductive member, and a flexible in ember extending 
between said terrainal raneans and Said conductive 
member and flexed an amount proportional to 
the depth of insertion of Said housing into said 
casing, said flexible member forming an electri 
cally conductive path between said terminal 
means and said conductive lenger which is in 
dependent of the insertion of Said housing into 
said Casing to a precise given depth. 

7. An hermetically sealed Switch assembly 
adapted for mounting within the blast tube of an 
oil burner comprising: an outer casing, an inner 
switch housing insertable into the casing, switch 
ing elements mounted within said housing, an 
electrically conductive member extending through 
a wall of said housing and electrically connected 
to said switch eleinents Within said housing, 
electrical terminal means extending through 
2, Wall of Said casing a da gent Said conductive 
rheinbei, and a flexible menber extending be 
tween said terrainal near S and Said conductive 
inenbel and flexed an annount proportional to 
the depth of insertion of Said housing into said 
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casing, said flexible member forming an electri 
cally conductive path between said terminal 
means and said conductive member Which is in 
dependent of the insertion of said housing into 
said casing to a precise given depth, and a mount 
ing socket into which said casing is insertable, 
said mounting socket having receptacle means for 
accommodating said terminal means. 

8. An hernetically sealed Switch assembly 
adapted for mounting within the blast tube of 
an oil burner comprising: an outer casing, an 
inner switch housing insertable into the casing, 
switching elements mounted within said housing, 
an electrically conductive neinber extending 
through a wall of said housing and electrically 
connected to said Switch elementS Within Said 
housing, an electrical connector prong extending 
through a Wall of Said Casing adjacent Said con 
ductive member, the inner end of said prong hav 
ing an axial recess therein, a compression spring 
bottomed within said recess and contacting said 
conductive member when said housing is inserted 
into said casing, Said spring being compressed an 
a jount proportional to the depth of insertion 
of Said housing into Said Casing and forming an 
electrically conductive path between said prong 
and said conductive member which is independ 
ent of the insertion of Said housing into said cas 
ing to a precise given depth, and a mounting 
socket into which said casing is insertable, said 
?ounting Socket having receptacle means for 
accoranodating Said prong. 

JUSTN A. DEUBEL. 
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