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UNITED STATES 

1,845,823 

PATENT oFFICE 
WALTER, W. WILLIAMs, OF BLOOMINGTON, ILLINOIs, ASSIGNOR TO WILLIAMs OIL-O- 

MATIC HEATING CORPORATION, OF BLOOMINGTON, ILLINOIs, A CORPORATION OF 
ILLINOIs 

CONTRO, MECANS 

Application filed October 3, 1938. Serial No. 310,159. 

This invention relates to improvements in 
control mechanism for electrically-operated 
liquid fuel burners and more particularly to 
a control mechanism for domestic electrical 

5 ly-operated fuel burners such as illustrated 
and described in my prior pending applica 
tion Serial No. 286,314, filed June 18, 1928. 

It is an object of this invention to provide 
a pressure actuated circuit closer so cons 

10 structed that an increase in pressure will 
throw the circuit closer mechanism to one po 
sition and thereafter allow a further increase 
in pressure to act freely beyond the degree 
necessary to actuate the mechanism, without 

15 injury to the mechanism, and upon a decrease 
in pressure from whatever degree to immedi 
ately actuate the mechanism to throw the 
closer to the opposite position. 

It is a further object of this invention to 
20 provide a control in a device of the character 

specified which will so operate, when the con 
trol circuit is closed, to start the motor in 
operation to furnish air before the fuel valve 
is opened to furnish fuel. 
E the preferred forms of this inven 

tion are illustrated upon the accompanying 
drawings, it is to be understood that minor 
detail changes may be made without depart 
ing from the scope thereof. 

In the drawings: o 
Figure 1 is a view in side elevation illus 

trating an embodiment of this invention as applied to an electrically operated domestic 
liquid fuel burning device. 

Figure 2 is an enlarged detail end eleya 
tion, with the covers removed, illustrating 
the transformer and electrical connection to 
the motor and the improved control mecha 
nism. 

Figure 3 is a wiring diagram of this im 
proved control as applied to the type of do 
mestic liquid fuel burner illustrated in Fig 
ure 1. 

Figure 4 is an enlarged detail view in end 
45 elevation of the improved control mechanism. 

Figure 5 is a top plan view of Figure 4. 
Figure 6 is a vertical sectional view taken 

upon the line 5-5 of Figure 5 looking in the 
direction of the arrows. 
The embodiment of this improved control 
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illustrates in Figure 1 its application to a do 
mestic EEE E. fuel burn 
ing device of the type illustrated and de 
scribed in my above said co-pending applit 
cation and therefore the construction and 
operation of the fuel burner need be but 
briefly described. A motor contained with 
in the casing i operates a fan blower there 
below in the casing 2 for providing addi 
tional air to the fuel combustion chamber 
Within the cylindrical casing 3. The casing 
4 contains a liquid fuel control apparatus 
including a valve having a stem 5 projectin 
thereabove, which controls the admission o 
the fuel from the source to the fuel combus 
tion chamber within the casing 3. 
A transformer 6 is mounted in a casing car 

ried upon the exterior side of the motor cas 
ing, as shown at the right hand of Figure 1, 
The improved control mechanism is prefer 
ably mounted in a cylindrical i. upon 
the upper side of the transformer casing and 
is pE provided with a cover 8, as 
shown in Figure 1. 

Referring to the enlarged detail views il 
lustrated in Figures 4, 5, and 6, and particu 
larly the sectional view shown in Figure6, the cylindrical casing 7 is closed by a circular 
plate 9. An electrical heating unit 10, pref 
erably comprising a section of resistance wire 
Wrapped about a flat plate, is arranged upon 
the bottom of this casing, and resting upon 
the heating unit is an expansible and con 
tractable element 11, preferably of cylindri 
cal form and containing a liquid orgas which 
readily expands or contracts upon changes 
in temperature. It is preferable to main 
tain the lower side of the expansible and con 
tractable member 11 in fixed relation by sup 
porting it upon a centrally located post 12 
mounted upon the bottom 13 of the cylindri 
cal casing 7. A centrally located operating 
shaft 14 is arranged to bear upon the expansi. 
ble and contractable member on the side op posite the fixed post 12 and to pass through 
a central opening provided therefor in the 
cover plate 9. The operating shaft 14 is 
caused to move up and down as the expansible 
member expands and contracts by soldering 
or otherwise securing the end of the shaft to 

85 

70 

5 

80 

90 

00 



2 

the member 11, or the shaft may be main 
tained in contact with the member 11 by se 
curing a flat disc on the end thereof and in terposing a coil spring between the upper 
side of the disc and lower side of the cover 9, as shown. 
A switch operating mechanism is mounted 

upon a bracket 15 extending upward about 
the center of, and secured upon, the cover 
plate 9. The bracket 15 supports a horizon 
tal shaft 16 preferably above the center of 
the operating shaft 14. The shaft 16 mounts 
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a U-shaped bracket 17 thereon which bracket 
is adapted to carry upon the exterior sides 
thereof mercury tube switches 18 and 19, 
which switches are of commercial form and 
need no particular description other than to 
state that when the tube is tilted in one direc 
tion, the circuit therethrough is closed and 
when tilted in the opposite direction the cir 
cuit therethrough is broken. The U-shaped 
switch supporting member 17 is caused to 
rotate about its pivot to operate the switches 
by means of a resilient member 20 centrally 

5 best back upon itself and then flared out 
wardly at its extremities somewhat in the 
shape of a wish-bone. The outwardly flared 
extremities are provided with apertures 
through which the shaft 16 passes, and the 
member 20 is adapted to bear firmly against 
the interiorportions of the member 17 about 
the shaft 16, and if desired, may be assisted in maintaining contact therewith by inter 
posing a coil spring 21 about the shaft be 
tween the inner sides of the extremities of 
the member 20, so that upon an upwardly or 
downwardly movement being imparted to 
the outer end of the member 20, the U-shaped 
bracket will be caused to travel there with. 
The movement imparted to the operating 
shaft 14 by the expansion and contraction 
of the member 11 is transmitted to the mem 
ber 20 through an operating lever 22 having 
a pivotal connection intermediate its ends 
with the shaft 14, pivoted at one extremity 
to the bracket 15 and at the other extremity 
to an operating link 23, which is pivoted at 
its other end to the member 20, as shown in 
Figure 6, whereby an expansion of the mem 
ber 11 causes the outer extremity of the mem 
ber 20 to rotate in an upward direction about 
the shaft 16 and a downward movement 
caused by contraction of the member 11 will 
impart a reverse movement to the member 
20. A stop is provided to limit the amount 
of rotation of the U-shaped member 17 about 
the shaft 16, a preferable form of which is 
illustrated in Figures 4 and 5, as comprising 
an upward extension 24 of the bracket 15, the 
upper end of which is bent over in the direc 
tion of the center of the plate 9 and two ad 
justable stop screws 25 and 26 are mounted 
in the bent over portion on each side of the 
vertical plane passing through the center of 
the shaft 16. This side of the U-shaped mem 
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ber 17 is extended beyond the shaft 16 and 
the lower ends of the stop screws 25 and 26 are so adjusted that one stop be engaged by 
the upper edge of the member 17, when it 
is rotated in one direction about the shaft 
16, and the other stop be engaged by the mem 
ber 17, when it is rotated in the reversed di 
rection, whereby the amount of rotation is 
adjusted to that necessary to operate the mer 
cury tube Switches carried upon said member. 

Expansible and contractable members.such 
as employed herein, are delicate instrumen 
talities and to prolong their life and positive 
operation, it is desirable to allow them to ex 
pand and contract freely. For this reason the 
switch operating member 17 is provided with 
the resilient member 20 interposed between it 
and the expansible and contractable member 
so that when the rotation of member 17 is 
limited by engaging either of the stops 25 and 
26, further movement of the member 20 is per 
imitted by its frictional contact with the mem 
ber 17, this frictional contact being sufficient 
so that upon a movement of the member 20 in 
the opposite direction will be immediately 
imparted to the switch carrying member 17 
whereby the switches supported on said mem 
ber will be tilted in the opposite direction. 

Referring to the wiring diagram illustrated 
upon Figure 3, it is seen that the transformer 
6 is connected in parallel with the commercial 
circuit indicated by the wires L and L. The 
secondary circuit from the transformer 6 
passes through a room thermostat T of com 
mercial form. In order to allow the tempera 
ture of the room to contpol the operation of 
the liquid fuel burner, a strip of thermostatic 
metal 27 is fixedly mounted at one end upon 
the casing 4 with its free end adapted to 
operatively engage the stem 5 of the fuel sup 
ply valve. An electrical heating element 28, preferably comprising a plurality of coils of 
resistance wires wrapped about said thermo 
static member 27, is provided in the second 
ary circuit adapted to be closed by the room 
thermostat when it is desired to operate the 
burner. The energization of the heating ele 
ment 28 will cause the bi-metal strip 27 to 
deform and open the fuel supply valve 
through the stem 5 and upon the de-energiza- . 
tion of the heating element 28, as the strip 27 
cools and returns to normal, will close the 
fuel supply valve. The electric heating ele 
ment FE connected in circuit with the room 
thermostat and also with the heating element 
10 of the switch operating mechanism. As 
illustrated in the diagram, the mercury tube 
switch 19 controls the circuit between the 
commercial line and the electric motor 1. 
The switch controlling mechanism, illus trated in Fi 
that the mercury tube switch 19 will be held 
in the open position when the motor is idle. 
When the room thermostat calls for heat and 
closes the secondary circuit, the current will 

gures 4, 5, and 6, is so arranged 
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pass from the transformer 6 through the 
thermostat T, heat coil 28 to the heat coil 10 
and thence back to the transformer, whereby 
heat coil 28 is energized and causes the oil 
valve, by means of thermostatic strip 27, to 
open and the heat coil 10 is also energized and 
causes the motor to operate, by the expansion 
of the element 11 imparting an upward move 
ment to the member 20 through operating 
shaft 14, operating lever 22 and link 23, tilt 
ing the mercury tube switch 19 to closed posi 
tion. It is seen that this circuit alone will con 
trol the operation of the oilburner and that 
as long as the burner remains in operation, 
the heat coils 28 and 10 will be energized and 
therefore the expansible and contractable 
member 11 will be maintained in its expanded 
condition. If the movement of the member 
11 in expanding, due to the influence of the 
heat coil 10, is normally greater than that 
necessary to tilt the mercury tube switch and 
no provision is made to allow the member 11 
to expand freely, it will then be exerting a 
pressure against the stop screw, which pres 
sure will continue as long as the burner is in 
operation and, inasmuch as domestic burners for heating purposes in dwellings are caused 
to operate intermittently, the expansible and 
contractable element 11 will be intermittently 
subjected to such a retail influence to its normal expansion. By the arrangement 
above described, the sliding or frictional con 
nection between the switch operating bracket 
17 and the pressure actuated member 20 will 
first tilt the switch until its movement is 
limited by the stop screw and then the fric 
tional connection will allow further expan 
sion of the member 11 without impairing its 
life or effectiveness. . . 
When the desired temperature has been 

reached in the room which causes the thermo 
stat to break the secondary circuit, the heat 
ing coils 28 and 10 will be de-energized and 
the thermostatic strip 27 in cooling will close 
the oil valve and the expansible and contract 
able element 11 in cooling will tilt the mercury 
tube switch 19 to open position and thereby 
stop the motor. 

Under certain conditions, it is desirable 
to delay the operation of the oil valve until 
after the motor is in operation, and, such 
a delay is made possible by providing a mer 
cury tube switch in circuit between the room 
thermostat and heat coil 10, which, when 
closed, will shunt out the heat coil 28. Such 
a switch is shown in the wiring diagram as 
indicated by the reference numeral 18 which 
is normally closed when the motor switch 19 
is normally open. The switch 18 is mounted 
upon the oppositeside of the switch carrying 
bracket 17 in this manner, as shown in Fig 
ures 4, 5, and 6. The shunt switch 18 being 
normally supported upon the switch mech 
anism in the closed position while the motor 
switch is in the open position, it is seen that 

3 

when the room thermostat calls for heat and 
closes the secondary circuit, the secondary 
circuit is closed through the shunt containing 
the switch 18 and thereby causes the imme 
diate energization of the heat coil 10, which, 
in turn, operates the switch mechanism to 
close the motor switch and open the shunt 
switch. The motor begins to operate imme 
diately and forces additional air through the 
casing 2, however, the oil valve does not open 
until the heat coil 28, now placed in circuit 
with the coil 10 by the opening of the shunt 
switch 18, deforms the thermostatic strip 27 
to open it, and thereby the operation of the 
oil valve is delayed until after the motor is 
in operation. 

at I claim is: 
1. In an electrical control system, a mer 

cuiry tube switch, a pivoted support therefor, 
a pivoted 2EEE member mounted upon the same pivot with the pivoted end having 
a frictional engagement with the switch sup 
port, stops limiting the rotation of the switch 
support, and means for imparting rotative 
movement to the operating member including 
a reciprocating shaft and toggle links one of 
which is pivoted to said operating member, 
said frictional engagement with the switch 
support causing the support to rotate with the 
operating member upon movement in one di 
rection until the support engages the stop 
and permitting further rotation of the oper 
ating member in the same direction there 
after, and immediately upon movement in 
the reverse direction causing the switch sup 
port to rotate in the reverse direction with the 
operating member. 

2. In an electrical control system, a mer 
cury tube switch, a pivoted support therefor, 
a pivoted operating member mounted upon 
the same pivot with the pivoted end having 
a frictional engagement with the support, 
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stops limiting the rotation of the switch sup 
port, and - means for imparting rotative 
movement to the operating member includ- 110 
ing a shaft reciprocable in a plane passing. 
through the support pivot end pivoted to a 
link having one end mounted on a fixed pivot 
and the other end connected by a pivoted link 
to the said operating member, said frictional 
engagement with the switch support causing 
the support to rotate with the operating mem 
ber upon movement in one direction until the 
support engages the stop and permitting fur 
ther rotation of the operating member in the 
same direction thereafter, and immediately 
upon movement in the reverse direction to 
cause the switch support to rotate in the re 
verse direction with the operating member 
until the other stop is engaged and there 
after permit the operating member to rotate 
therebeyond. 

3. A pivoted support, a pivoted operating 
member mounted upon the same pivot with 
the pivoted end having frictional engage 
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ments with the support, stops limiting the 
rotation of the support, a reciprocable shaft 
pivotally engaging a link having one end 
pivotally mounted upon a fixed pivot and 
the other end YEy. engaging a link the opposite end of which piyotally engages the operating member whereby precipitation of 
the shaft rotates the support, said frictional 
engagement with the support causing rota 
tion with the operating member until en gaged by a stop and permitting further ro 
tation of the operating member in that direc 
tion and immediately causing rotation of the 
support in the opposite direction upon move 
ment of the operating member in the opposite direction. 
Signed at Bloomington, Illinois, this 1st 

day of October, 1928. 
WALTER, W. WLLHARAS. 
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