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This invention relates to control apparatus and 
more specifically to apparatus for controlling au 
tomatically the operation of a fluid fuel burning 
system for domestic use. 

Figure 5 shows an end view of the elevation of 
a master control of our invention. 

Figure 6 is a sectional view taken on line 6-6 
of Figure 5. 

With the advents of gas and oil fire furnaces Figure 7 is a schematic wiring diagram of Our 5 
for domestic use, it has become necessary to control System. 
provide therefor suitable controls automatically Referring now more specifically to Figure 1, 
regulating the operation so that the householder a flange Supporting plate 2 is provided as a main 
would have practically nothing to do but to turn member of our master control. Supported along 
on the main control switch in the fall of the one face of the member plate 3. E; 10 
year and open the same switchin the spring. plate 4 secured thereto as by riyets and provide 
of course, the broad control of operating either with suitable terminal bolts 6. Adjacent one 
a fuel valve or motor propelling fuel into the end of the plate 2 is provided a circular opening 
combustion chamber by a master thermostat is 8 in which is suitably rigidly Secured a hollow 
old. This thermostat merely causes the source sleeve member 10, the inner late, with . 15 of heat to operate when the temperature falls threaded toward one extremity. as ShoW at 
below a predetermined level and to open the cir- and into which is threaded a thinble 4. Within 
cuit to the source of heat when the temperature which is carried one end of a tubular member 6. 
has risen above that same level. One end of the member is flanged as shown at 8 
When this type of apparatus is, however, in- and is, Egy between 20 

stalled in a domestic residence, it is necessary to member an e member to to secure it in 
provide against any abnormal operation which place. The member is secured. Within the 
may arise,especially since the people present in opening 8 due to the fact that it is rigidly secured 
the home are probably not conversant with the E. s s yyeh lies parallel with 
construction or operation of the device. It is, and S.S.P. Ad 
therefore, necessary to provide safety features within the tube 6 is supported an Invarrod which will automatically cause the line to go 20, the opposite end of Which is Slipped, 

safety position in case that at first the burner guide seasonant disse: 
does not start initially after a predetermined in- S.E.E.E.E. g EE 30 
terval; second, when there is a flame failure 2. -- - o the opertin normally, and third, Suitably secuted Yet E PEO SE. were this a centraliating normal cer, W.E.B.E. protective 
operation. It is, therefore, an object of Our in- tube 24 which has its base flanged as shown at 
vention to provide a control system fulfilling the 26 and secured to the backing plate 2. This 
above requirements protects the inner end of the members support- 85 

ing the tube 6. It is a further object of our invention to pro 
vide simple, serviceable apparatus for control. t As Ed in E. relied E. It is a still further object of our invention to o the plate 2 is a protectlye plate 28 supporte w by suitable spaced brackets 30 at various intervals 
provide a master control unit which will be very around the perimeter. There are provided at 40 
sensitive and yet not of delicate parts. various intervals in the plate 2 as shown best 
With these and other objects in view, which will in Figure 5 a plurality of openings 34, 36, and 

become apparent as the specification proceeds, 38 so that the insulating plate 4 will be available 
our invention is set forth in the following Speci- therethrough and any desired contact members 
fication and claims and illustrated in the accom- may be supported within these areas. 45 
panying drawings, in which: A plurality of relay magnet coils such as 40 

Figure 1 is a vertical section through a master and 42 are mounted on the panel 2 adjacent the 
control of our invention, taken on line - of lower edge thereof in alignment therewith. There 
Figure 5. is also provided a small transformer 44. The 

Figure 2 is a sectional view taken on the line relays are provided with armatures 46 and 48 50 
2-2 of Figure 5. which are pivoted adjacent their lower portion 

Figure 3 is a detail perspective view with parts as shown at 50 and spring biased by Such springs 
broken away showing the friction rod. as 52 to maintain them in a position to move from 

Figure 4 is a perspective view showing the knife the coil. Each of these armatures carries suit 
edge switch member. able insulating blocks 55 and contact members S5 
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56, 58, 60 and 62 which cooperate with stationary 
contactS mounted on the insulating backing 
plate 4. 
Two opposite edges of the plate 32 are bent 

forwardly to lie at right angles to the remainder 
of the plate and provide members 66 which form 
Side plates for the Switch apparatus operated by 
the Invar rod 20. In each of these side plates 
there is provided openings 68 which are in align 
Inent with each other and which are non-circu 
lar, being drawn somewhat to a point at their 
upper extremity and within which fit the opposite 
ends of the two arms 70 which project from the 
main portion of a Switching member 72 which is 
best shown in Figure 4. 
The arms 0 are drawn to a knife edge 74 and 

are provided adjacent their center with two other 
raised pointed portions 76 at right angles to the 
first knife edges, all four of which act as fulcrums 
in the operation of the device. The arms TO, as 
before mentioned, extend into the openings 68 
and are Spring biased against the upper pointed 
portion of the openings by a suitable spring 78, 
the opposite end of which is connected to a pro 
jecting arm 80 on plate 32. Thus the member 
may rotate about the two knife edges 14 which 
act as a pivot in a horizontal plane. 
The Invar rod 20 extends through the central 

Opening 82 in the plate 72 and then enters a 
graphite bronze sleeve 84 which is a Snug fit but 
which is adapted to slide longitudinally on the 
rod under varying conditions. The portion of 
the rod extending through the sleeve 84 is split 
aS shown at 86 and there is inserted in the slot 
an expansion Spring 88 adapted to bias the two 
sides of the rod away from each other and toward 
the inner Surface of the graphite bronze sleeve. 

Extending between the two side plates 66 near 
the upper portion thereof is a suitable cross mem 
ber 90 secured thereto by rivets and adjacent the 
center of this member 90 is a circular threaded 
opening 92 in which is inserted a plug 94, the 
portion facing the inner casing being hollow as 
shown at 96 and acting as a bearing for the end 
of the Invar rod 20. The plug 94 is threaded and 
adjustable in order to engage one end of the 
sleeve 84 and limit the movement of sleeve 84 
in One direction to a desired amount. The 
graphite bronze sleeve 84 is provided with a plu 
rality of notehes 98 at the other end which are 
adapted to bear against the two raised tips 76 
On the member 72 so that as the Invar rod moves 
back and forth due to temperature changes the 
graphite bronze sleeve and spring 78 will force 
the member 2 back and forth in a horizontal 
plane. As will be apparent, the frictional con 
nection between the sleeve 84 and rod 20 pro 
vides for an immediate movement of the sleeve 
with the rod upon initial movement of the rod in 
either direction while permitting a continued 
movement of the rod beyond the limited move 
ment of the Sleeve. 

Carried on the lower end of the member 2 is 
an insulating block 00 to which is attached two 
Separate Spaced contacts 02 and O4 which co 
Operate with two adjustable contacts 06 and 
08 which are supported from an insulating 

panel 0 secured to and carried by the lower 
edges of the side plates 66. The contacts fo2 and 
04 are mounted upon spring arms 03 and f O5 

carried by arms having armatures cooperating 
With Small magnets on panel O in order to pro 
Wide Snap action as the innvale contact ap 
proaches the cooperating adjustable one. Also 
carried by the lower edge of the member 72 are 

2,195,649 
two extending arms 2 which extend in the op 
pOSite direction from the block OO and which 
carry between them a pivot for the approximate 
Center of a Switch actuating arm 4 formed of 
bimetal material. One end of the arm 4 is 
also pivoted as shown at f6, which pivot point 
is suspended on the lower end of the bimetal 
arm 8, the opposite end of the latter being 
rigidly Secured to a bracket 20 which is in turn 
pivotally mounted on one of the slide plates 66. 
This bimetal arm has intermediate its ends a 
heating coil 22 and as the heat is applied the 
lower end will assume different positions, de 
pending on the Warping of the bimetal member. 
The position of this pivot may also be adjusted 
by Suitable adjusting screw 24. 
The opposite end of the arm if 4 supports the 

Safety Switch in closed position by holding the 
insulating tip f 26 thereof in the position shown 
in Figure 6. This insulating tip is riveted to 
One end of a Spring arm 28 which also Sup 
ports one of the contacts 30 of a safety switch, 
the other contact 32 of which is supported on 
its Second spaced Spring arm 34. If the arm 
f 4 is allowed to enter the opening 36 in the 
member 26, the contact 30 may move away 
from contact 32 and break the circuit. In or 
der to reset these contacts in their closed posi 
tion with the arm 4 in the position shown, it 
is necessary to manually move the lever 38, the 
projecting tip 4 C of which closes the Switch and 
moves it to Such a position that the arm 4 
may aSSume its usual position. 
The pivot of the arm 4 on f f6 is best shown 

in Figure 2 which clearly shows how the end of 
the bimetal element f8 projects downwardly 
and Supports a pin 6 which in turn supports 
the member 44 through which the element 4 
is connected. 

It may be mentioned here that the bimetal 
arm 8 and the cross bimetal member 4 are 
assembled in opposed relation so that upon 
changes in temperature they tend to move in 
Opposite directions and the resultant movement 
of the tip of arm 4 about the central pivot pin 
carried by arms 2 is zero which thereby com 
pensates for ambient temperature changes. 

Since the tube 6 has a much higher coef 
ficient of expansion than the Invar rod 20 it will 
be apparent that the relative expansion and con 
traction of the tube and rod on changes in stack 
temperature will cause a movement of the free 
end of the rod carrying the sleeve 84 and the 
movement of the sleeve 84 in one direction will 
actuate the Switching device against the tension 
of Spring 78 which will return the switching de 
Vice to its former position upon movement of the 
sleeve 84 in the opposite direction. 
This particular device may be used in the cir. 

cuit shown diagrammatically in Figure 7 in the 
following manner: 
A Source of current is provided across incoming 

lines 50, 52 and the safety switch 30, 32 is 
provided in line f50 to entirely deemergize the 
whole System under certain conditions. The 
transformer 44 is connected across the lines and 
has in Series therewith switches fo2, 06 which 
are closed when cold and opened by movement 
of the Switching member when the thermal ele 
ments are heated by the stack temperature. In 
parallel with this stack Switch there is provided 
Suitable relay Switching apparatus operated by 
relay 42. In the Secondary or low voltage cir 
cuit of the transformer 44 there is provided a 
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with the relay coil of the relay 42. The other 
relay 40 is connected in series with the heating 
element 22 of the bimetal safety switch and 
operates the motor Switch. . 
The motor 58 operates to provide fuel for 

combustion in the furnace and a transformer 
60 provides ignition sparks for igniting the 
S86. 
The ignition switch 104, 108 operates to main 

tain the sparks only for a predetermined time 
interval and is operated by the actuation of the 
stack element. The operation of the device is 
as follows: 

If the temperature of the room falls below a 
predetermined set figure, the room thermostat 
f56 will close its contacts to energize relay 42, the 
primary circuit of the transformer being closed 
due to the fact that the stack contacts O2, 06 
are closed when the stack is cold. This com 
plates the circuit from contact 62 through relay 
40, heating coil 22 and back to the line 52 
which causes the heating coil to heat the bimetal 
element and at the same time closes the con 
tacts 56, 62, 64 which places the motor 58 
across the line and oil or other fluid fuel is fed 
to the combustion chamber. 
At the same time, since the switch f O, O8 is 

closed, the ignition transformer 60 will be en 
ergized to provide sparks for ignition spark gap 
64. The device therefore proceeds in normal 

operation and as the temperature in the stack 
rises, contacts O2, 06 will be broken but the 
primary circuit for the transformer is maintained 
through the holding circuit through the contacts 
62, 66, line 68, contacts to and contact 58. 
Also with an increase in temperature, the stack 
will open the contacts 04, O8 to deemergize the 
ignition transformer. 
As the heating coil 22 causes the pivot 6 

to move, the end of the arm 4 will commence 
to approach the opening f36 which would allow 
the safety switch to open. However, if the tem 
perature within the stack increases, the pivot 
formed at 2 will counteract this effect by its 
movement in the same direction and prevent the 
safety switch from opening. If, for any reason, 
the temperature within the burner does not rise, 
this latter action will not take place and after a 
set interval the safety switch will open its con 
tacts 30, 32 to deenergize the whole system 
which will require a manual resetting. 

If, during the normal operation, the flame is 
extinguished for any reason, this same pivot will 
be moved to its cold position by the cooling of 
the rod which will cause the safety switch to be 
operated to deenergize the whole system, If 
there is a current failure after the burner has 
Once been warm, then relay 42 will allow its con 
tacts to drop out, and it will not be possible to 
energize this relay until the stack switch points 
O2, O6 are again closed which will provide a 

suitable time delay for the purging of the fur 
nace so that no explosion will result. 
We claim: 
1. In a burner control, a base, a bimetal arm 

carried thereon, heating means carried by the 
arm, a lever pivoted to the lower end of the bi 
metal arm, means responsive to temperatures in 
the burner projecting from the base, a Second 
pivot for the lever connected to the temperature 
responsive member, a switch held in closed po 
sition by the lever mounted on the base whereby 
the two pivots may be moved without opening the 
switch. 

2. In a burner control, a support, a first bi 

3 
metal arm secured at one end to the support, a 
second bimetal arm pivotally secured at the other 
end of said first bimetal arm, a Spring biased 
switch arm pivoted on the Support and abutting 
the free end of the second bimetal arm to main 
tain said switch arm in a desired position. 

3. In a burner control, a pair of bimetal arms 
pivoted to each other at adjacent ends, a Sup 
port, one end of one arm being secured to the 
support, a spring biased switch arm pivoted on 
the support and abutting the free end of the Sec 

10 

ond bimetal arm to maintain said Switch arm in . . 
a desired position and a member pivoted to the 
Second bimetal arm intermediate its ends and 
means responsive to the temperature within the 
burner for moving the member and thus chang 
ing the pivot point. 

4. In a burner control, a support, a hollow tube 
secured to said support, a rod within Said tube, 
said rod being of a material having a different 
coefficient of expansion than said tube and rigidly 
secured at one end thereto, a sleeve on Said rod 
adjacent the opposite free end thereof in fric 
tional engagement therewith, and Switch operat 
ing means on said support engaging said sleeve 
and adapted to be moved thereby, said rod being 
slotted in the end within said sleeve and Spring 
means in the slot thereof tending to force the two 
sides apart to increase the frictional engagement 
between the rod and sleeve. 

5. In a burner control, a support, a hollow 
tube secured to said support, a rod within Said 
tube, said rod being of a material having a dif 
ferent coefficient of expansion than said tube 
and rigidly secured at one end thereto, a sleeve 
on said rod adjacent the opposite free end there 
of in frictional engagement therewith, a plate 
pivoted on said support at right angles to said 
rod, projecting means therein engageable with 
said sleeve whereby movement of the latter will 
cause the plate to pivot, switching means on Said 
support actuated by the plate movement, and a 
spring biased safety switch on the base with a 
bimetal latch to hold said switch in closed posi 
tion, said bimetal latch being pivoted on Said 
plate and adapted to be moved thereby. 

6. In a burner control, a support, a hollow tube 
secured to said support, a rod within said tube, 
said rod being of a material having a different co 
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efficient of expansion than said tube and rigidly 50 
secured at one end thereto, a sleeve on Said rod 
adjacent the opposite free end thereof in fric 
tional engagement therewith, a plate pivoted on 
said support at right angles to said rod, pro 
jecting means thereon engageable with said sleeve 
whereby movement of the latter will cause the 
plate to pivot, switching means on Said Support 
actuated by the plate movement, and Spring bias 
ing means between said plate and Support tend 
ing to maintain said plate in one position. 

7. In a burner control, a support, a hollow tube 
secured to said support, a rod within Said tube, 
said rod being of a material having a different 
coefficient of expansion than said tube and rigidly 
secured at one end thereto, a sleeve on Said rod 
adjacent the opposite free end thereof in fric 
tional engagement therewith, Switch Operating 
means pivoted on said support and adapted to 
engage one end of said sleeve and be operated by 
movement of said sleeve in one direction, and a 
bearing for the free end of said rod, said bearing 
being mounted on said support and adapted to en 
gage the other end of said sleeve and limit the 
movement thereof with respect to the rod in the 
opposite direction. 

60 

70 
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8. In a burner control, a safety switch in the 

burner circuit biased to open position, releasable 
means for normally holding said switch in closed 
position, a bimetal warp element for moving said 
holding means when said element is heated to re 
lease said SWitch to open position, a heater for 
said bimetal Warp element, and combustion re 
Sponsive means for so moving said holding means 
when heated by combustion as to counteract the 
movement thereof by said warp element and pre 
vent the release of said switch thereby, 

9. In a burner control, a safety switch in the 
burner circuit biased to open position, a pivoted 
latch for normally holding Said Switch in closed 
position, a bimetal warp element for moving said 
latch to release the same when said element is 
heated, a heater for said warp element, and means 
for preventing the release of said latch by 
said element including a movable fulcrum for 
Said latch and means for moving said fulcrum in 
response to combustion to counteract the move 
ment imparted to said latch by said warp element. 

10. The elements set forth in claim 9, in which 

2,195,640 
said latch is made of bimetallic material and func 
tions to compensate for the effect of changes of 
ambient temperature on said bimetal warp ele 
ment. 

11. In a burner control, a safety switch in the 
burner circuit biased to open position, a pivoted 
latch having one end normally engaging said 
Switch to hold the same in closed position, a bi 
metal warp element connected to the other end of 
said latch to release the latch when said element 
is heated, a heater for said element, and means 
responsive to combustion temperature for pre 
venting the release of said latch by said warp ele 
ment, Said means including a movable fulcrum 
for said latch intermediate the ends thereof and 
means for moving said fulcrum in response to 
combustion to prevent such pivotal movement of 
Said latch about said fulcrum by the warp ele 
ment as would release said latch in the absence 
of combustion. 

RICHARD W. HALLENBECK. 
FRANKLIN R. STEES. 
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