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6 Claims. 

This invention relates to an automatic control 
device for a fluid, such for example as is used 
for oil or gas burners in heating plants, but is 
adapted for controlling any fluid and has for an 

S. object to provide an improved control device for 
the fluid, which is simple in construction and not. 
easily gotten Out of Order. 
: It is also an object of the invention to pro 
vide a control in which there is an electrically 

ko operated locking means for the main fluid valve 
which will hold this valve in open position after 
it is operated to this position by electrically op 
erated means, which locking means requires less 
current than the operating means for the valve, 

15 and therefore there is a great saving in current 
consumption over what would be required if the 
main valve operating means were relied on to 
hold the valve in open position, during operation 
of the burner or other device using the fluid. 

20. Another object of the invention is to provide 
an improved construction and arrangement of 
the control valves and operating means therefor 
whereby the enclosing casing may be die-cast, 
thus greatly reducing the machining operations 

2s, required and also making all parts easily acces 
able for assembling, renewal, inspection or repair. 
A further object is to provide an improved con 

struction and arrangement of the control device 
in which the liquid fuel flows always in an up 

36. ward direction from the point of entrance through 
the control device to its point of exit to the burner 
so as to eliminate possibility of the formation of 
a gas pocket which would cut of the flow of fuel 
and render the device inoperative. . 

35i Further objects will become apparent from a 
detailed description of the invention taken in con 
nection with the accompanying drawings from 
ing a part of this specification. 

In these drawings: 
40. rig. 1 is a vertical section through the device; 

Fig. 2 is a vertical detailed section of the safety 
cut-off valve taken substantially on line 2-2 of 
Fig. 3; - ', 
. Pig. 3 is a partial top plan view and a partial 

46's horizontal section; 
Fig. 4 is a top plan view with the upper sec 

tion of the casing removed; 
Fig. 5 is a detailed vertical section showing the 

control valve in open position; 
30. Fig. 6 is a side elevation of the valve locking 

means; and 
Fig. 7 is a wiring diagram showing the relation . 

of the control to the various thermostatic ele 
ments. 

65: The improved control is located at one side of 

(C. 3-139) . 
the burner indicated at O which may be any 
suitable type of burner, but is indicated as of 
the type where an upright electric motor rotates 
an oil distributing head to throw the oil lat 
erally in a continuous circular film so that it is 
burns as an annular flame within the usual fire 
box such for example as that shown in my prior 
application for Oil burner, Serial Number 505,093, 
filed December 27, 1930. The various valves and 
operating means for these valves of this control 0. 
device are enclosed in a body or casing indicated 

- as a whole at 2 and comprising an upper Sec 
tion 3, a lower section 4 and a COver section 
15, all of which due to my improved arrangement 
of the valves and associated elements can be made 15: 
of die-castings so that the machining Operations 
required in the manufacture of this control unit. 
are reduced to a minimum. The two sections 3 
and 14 of the body or casing are separated at the point 16, and they are detachably connected to- 20 
gether by any suitable means such as the screws 
fT passing through the flange f8 on the section 3 
and threaded into the flange 9 on the section 4. . 
The lower section 4 of the body is provided 

with a small chamber 20 to which the inlet or fuel 
supply pipe 2 leads from any suitable storage 
tank (not shown) for the liquid fuel. In this 
chamber 20 are mounted any desired number of 
screens 22 to catch particles of dirt which may 
pass in with the oil. Above these screens is the 30%. 
main control valve 23. This valve includes a valve 
lever support 24 seated in the top of the cham 
ber 20 and supported on the bottom wall of the 
chamber 25 by a flange 26 through which extend . 
securing screws 27. This member 24 has an open- 85 
ing therethrough for the valve plug 2 having a 
longitudinal passage 29 for the flow of oil, and 
this plug has a seat at its upper end on which 
may close the valve element p of any suitable 
material. preferably of a vulcanized somewhat 
resilient rubber. This element 30 is mounted 
in a movable plunger 3? guided for vertical move 
ment by the upright guiding means 32 carried 
by the member 24, and lateral openings 33 per 
mit flow of oil from the passage 29 into the 45 
chamber 25 when the valve 30 is raised from its 
seat. 
This valve is operated by a valve lever 4 

pivoted at St to the prights 32, and it has 
a slot 36 to receive ar; operating pin 37 car 
ried by the valve plunger 3. At its opposite. 
end the lever 34 is forked at 38 to receive a 
pin 38 on a rod G connected to solenoid arma 
ture and weight 4, this armature being mount ed in the main solenoid coll 42 and capable 

4. 
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of sliding vertically in enclosing tube 43 passing, 
through the wall 44 of the body to seal the oil 
out of the solenoid and forming a guide for the 
armature weight. The upper end of the tube 48 
may be closed by plug 45 through which the rod 40 
extends and is guided. The armature weight 4 
may carry a stop plug 48 which may engage the 
plug 45 to limit upward movement of the arma 
ture under the action of the solenoid coll 42. , 
The limit of the upper movement of the armature 
weight 4 may be adjusted by using stop plugs 46 
gof different lengths. The solenoid coil 42 is in 
the chamber 47 under the wall 44 which chamber 
opens at its lower end through the lower wall of 
section 14 and is closed by the cover section 48 
detachably secured to the section 4 of the body. 
This cover section has a chamber 49 to enclose 
the lower end of the tube 43 and also carries 
Spring 50 engaging at its upper end under a plate 
5 for supporting the solenoid coil. 
. Also mounted in the chamber 4 is a smaller 
or lock operating solenoid coil 52 supported simi 
larly to the solenoid coil 42 and embracing the 
guide tube 53 for lock operating armature weight 
54. The tube 53 extends through the wall 44 of 
the body to seal the chamber 47 from the chamber 
25, but is open at its upper end for the passage 
of the operating rod 55 which has an eye 56 
through which extends a rod 57 forming a lever 
arm connected to a catch 58 that cooperates with 
a locking lever 59 pivoted at 60 on the upright 
arm 6 preferably formed as an integral part of 
the Wall 44. The catch 58 is substantially semi 
circular and is carried by a stud 62 pivoted in the 
arm 6, the arm 57 passing through this stud and 
adjustably secured therein by a set screw 63. The 
lever 59 is also pivotally mounted in this arm 

by the stud 60. This lever has an arm 64. 
and a shorter arm 65 below it between which is a 
notch or recess 66. The arm 65 has on its lower 
edge a curved surface 6 struck from the center 
of the stud 60 leaving a shoulder 68 to engage one 
edge of the latch 58 to limit downward movement 
of the lever 59 and providing a shoulder 69 at its 
other end to engage the latch 58 and hold the 
lever 59 in its elevated position as shown in Fig. 5 
for a purpose which will later be described. The 
valve operating lever 34 has a laterally extending 
stud To adapted to seat in the recess 66 as shown 
in Fig. 5 so as to hold the lever 34 elevated and 
the valve 30 open. - 
After these various elements are assembled as 

shown the upper section of the body may be 
placed thereon as indicated in Fig.1 completing 
the chamber 25 enclosing the operating elements 
just described. This upper section 3 carries a 
needle control valve 7 for controlling the rate 
of feed of fuel to the burner, and also a safety 
shut of valve 72 for completely cutting off the 
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to the flexible conduit 8 connected by a detach 
able coupling 82 to the conduit leading to 
the burner f. 
The valve 7 and its adjusting means is mount 

ed in the longitudinal chamber 4 in the top of 
the body section 3, and comprises a head 
soldered to one end of the flexible bellows tube, 
the other end of which is soldered to a packing 
ring 87 a clamped over the outer end of the chan 
ber 84 by a cap 87 which is secured by any 
suitable, means such as screws 8. The head it is 
threaded to an adjusting screw by a left hand 
thread 90, and this screw is also threaded by 
a right hand thread 9 to the head BT. The 
flexible bellows 86 forms a seal to prevent leak 
age of oil, and by turning screw D9 by any suita 
ble means such as a socket wrench receiving the 
square head 92, the head 8 and valve T may 
be adjusted to control the rate of feed of fuel 
to the passage 75. It will be noted the outer 20 
open end of the chamber 4 is as large as the 
inner portion of the chamber and therefore the 
plunger for forming this chamber in the die 
casting operation can be readily withdrawn from 
the casting. 
The same is true of the chamber 7 as indi 

cated in Fig. 2, and the valve head 72 is soldered 
to a flexible bellows tube 9 which is soldered to 
the packing plate 94 clamped between the cap 
95 and the face of the body by any suitable means 30 
such as the screws 98. The belows therefore 
seals this valve also and permits movement of the 
valve 72 to and from the seat surrounding the 
passage 78. It is preferred to mount a ball in 
the end of the head 72 to engage this seat. The is 
valve stem 98 is threaded by a right hand thread 
99 to the head 12 and by a left hand thread to 
Cap 95. Therefore, by rotating the stem D the 
valve 97 will be moved toward and from the seat. 
A lever of carrying an operating weight (not 40 
shown) is secured to the valve stem 98 and op 
erates to turn the stem 98 to close the valve OT 
and shut of flow of fuel to the burner should the 
burner go out or for any other reason oil should 
flow from the burner into the safety drip pan 73.45 
Oil getting into this pan weights it and causes it 
to drop down and release the catch device O2, 
to all as clearly disclosed in my prior applica- . 
G Serial Number 504,734, fled December 26, 1930. 
It will be noted all the chambers 25, TE, TO 

and 84 are of substantially the same size through 
Out or slightly tapered so the plungers or other 
parts of the mold or dies forming then and body 
section I can be readily withdrawn. In the 56 
lower body section- 4 the same is true of the 
lower part of chamber 2S and chambers 2D and 
47, so this section 4 can be readily die-cast. 
Section or cover 48 can also be readily die-cast 

O 

5 

as chambers 49 and 4a are straight and of sub- 80 
stantially uniform size throughout or slightly ta 
pered so the die parts will draw properly. By 
so constructing and arranging the parts that the . 
body can be die-cast the required machining op 
erations are reduced to a minimum greatly re-BS 

fuel should the burner go out or not light and the 
fuel should flow out the burner into a drip pan 
73. The needle control valve T controls a pas sage 74 and lateral V-shaped passage 75 leading 
from a small chamber 76 communicating with 
the upper part of the chamber 2, and if desired 

: 70 

s 

a screer TT may be provided at the lower part 
of this chamber. The passage 7 is V-shaped so 
that it tapers from the inlet end Tsa to outlet end 
75b so as to give a fine adjustment to the fluid 
control and also so that if dirt were carried in 
with the fluid it would not lodge in the passage 
but would be carried through. The fuel flows 
from the passage 75 to the lateral passage 8 
leading to the safety shut of valve 72, and the 
chamber 79 from which another passage 80 leads 

ducing cost of production. . . 
Referring to the diagram of Fig. 7, this dia 

gram indicates diagrammatically the various 
thermostats and electric switches for controlling 
this fuel control device. At It is indicated the 70 
supply connection to the house wiring system 
controlled by a main switchf. The arrange 
ment of elements enclosed in the square fit is 
called a control unit and includes a lock out 
switch IIT, such as a mercury switch as shown 75 
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controlled by a thermal unit B. In series with 
the switch. 7 is the room thermostatic switch 
O) in series with a limit switch O controlled 

by means responsive to temperature or pressure 
s conditions in the boiler or other heating device. 
The coil at the lower part of this figure indi 
cated at 42 represents the large or main solenoid 
coil 42 of Fig.1, while the coil 52 represents the 
small or auxiliary lock operating solenoid coil 

0. 52 of Fig. 1. The operating motor for the burner 
is indicated at with a resistance f2 in series 
with it, and the ignition device for the burner 
it is indicated at 3. This may be either a gas 
or an electrical ignition device, but is electrically 

15 controlled. At 4 is shown a switch operated 
by means which becomes effective if or when the 
fuel is ignited at the burner, such for example 
as a thermostatic element in the stack or smoke 
fue leading from the furnace, but it is to be 

20, distinctly understood that this is mentioned 
merely as an example and any other means 
which becomes effective if the fuel becomes ig 
nited can be used such as locating the element 
in the fuel door or fire box, or a light sensitive 

25 element etc. and the term stack switch in the 
specification and claims is used in the generic 
sense to cover any such device, and includes two 
mercury switch elements ffs and 6 which are 
operated together, but are so arranged that while 

30, the switch 5 is closed as shown-the. switch 
S is open and vice versa. Connected to the 

switch element is and supply lead is a 
thermostatically operated oil delay switch 8 
which it will be noted connects through the lead 

35 to the switch 5 and connected to lead 
9 is a lead 20 extending to the switch 2. 

The lead also connects to an electromagnetic 
holding coil 22 and the electromagnetic Oper 
ating coil 23. The thermal element f 8 when 

40: heated operates to close the switch contacts 
24, but as it requires a given time for element 
8 to heat up after the circuit through it is 

closed it will be evident closing of switch 24 is 
delayed accordingly. 

45. The operation is as follows: The elements are 
shown in their normal position in Figs. 1 and 7 
when the burner is not operating, but with of 
course, the main electrical switch 05 normally 
closed. If now the temperature of the room goes 

50 below a certain point the room thermostat will 
call for heat by closing the switch 09, Closing 
this switch 109 energizes the coil 52 (of course 
assuming that the . temperature of the boiler 
is such that the switch O is closed) for the 

55 locking device, and also energizes the burner mo 
tor ft. Closing switch 09 also causes current 
to pass through the thermostat coil 8 of the 
of delay switch as the switch 5 is closed. En 
ergizing of the coll 52 will tend to lift the arma 

60 sture 54, but due to the fact that the latch 58 
is under the curved wall 67 it cannot move up 
wardly at this time. The thermal switch 8, is 
heated by the current and after a predetermined 
time closes the contacts 24 and closes the cir 

65 cuit through the thermal element 08 of the 
switch 87. The switch f OT, is not however af 
fected until the thermal element 08 is heated 
to a given temperature which requires a prede 
termined time depending on the adjustment. 

70 Closing of the switch 24 also energizes the elec 
tromagnetic coil 23 which kicks over the switch 
2 to closed position thus closing the circuit 
through the large or main solenoid coil 42 and 
the ignition mechanism 3. Energizing of the 

75 coll 42 raises the armature weight 4 which lifts 

c 3 

the valve lever 4 and opens the valve 3D to pers. 
mit oil to flow from the inlet supply 2i to the 
chamber 25 and through the needle valve and 
the cut of valve T2 to the burner. This delay 
in the closing of switch f2 has permitted the is 
burner motor to come to full operating speed be 
fore the oil is turned. On and therefore this oil 
is thrown out in a fine spray and is ignited by 
the igniting device 3. In other words it pro 
vides a delayed oil feed so motor gets up to speed 10 
before any oil is supplied to the rotating atom 
izing cup. Also the ignition comes on with the 
oil. 
The burner is now lighted, and of course, the 

furnace begins to heat up, the valve lever 84 being is: 
held in its upper position by the Solenoid coil 42 
operating on the core or armature 4. As the 
lever 34 moved upwardly the lug 70 carried by 
this lever engaged under the arm 64 of the latch 
lever 59 swinging this lever counterclockwise as 20 
viewed in Fig. 1, and causing the lug 70 to enter 
the recess 66 as shown in Fig. 5. This move 
ment of the lever 59 carries the curved surface 
.67 to the right of the catch 58 and permits. the 
armature 54 in the Smaller solenoid coil 52 to 25, 
move upwardly to the position of Fig. 5 as this 
coil 52 was energized when the room thermostat 
switch was closed. This upward movement of 
the weight 54 turns the catch 58 to the position 
in Fig. 5 with its right hand edge engaging be- 30 
hind the shoulder 69 on the lever 59. As the 
burner is now operating the furnace begins to 
heat up and the heat going up the stack oper 
ates the stack switch f4 to open the switch 5 
and close the switch ft 6. This breaks the cir... 3 
cuit to the large solenoid coil 42 and also to the 
ignition f3, but does not affect the circuit 
through the burner motor if and the locking 
Solenoid 52 which remains closed so that the 
burner continues to operate. It also breaks the 40 
circuit through the oil delay switch coil 8 caus 
ing it to cool down and open the switch 24 and 
the circuit through the heating element 08. 
Still further as operation of the stack switch . 
closes switch 6 it energizes electromagnet 22 
which holds switch 12 over until stack cools and 
switch 4 swings back. Then switch 2 swings . 
back to its original position as shown on the 
drawings. This holding over of switch f2 until 
the stack cools is desirable because of other fea- 50 
tures not shown which would throw current onto 
certain elements if Switch f2 came back before 
the stack cooled. These features are not shown 
as they would tend to complicate the description 
and drawings and a showing thereof is not neces- 55 
sary as they form no part of my invention, It 
will be evident that as the large solenoid coil is 
now not energized its core 4 would drop, and . 
close the valve 30 unless it were held in the upper 60 
position. This is what the latch mechanism 53 
does. As the solenoid coil 52 is still energized its . 
armature 54 is held in the upper position of Fig. 
5 which holds the catch 58 behind the shoulder 
69 of the ever 59. This ever is therefore locked 65 
in the elevated position of Fig. 5, and will hold 
the valve lever 34 and the solenoid weight 4 
elevated because the stud 70 carried by lever 34 
rests on the lower wall of the notch 66. Thus the 
main valve 30 is held open so long as the small-70. 
solenoid 52 is energized and the burner will con 
tinue to function. It will be evident that this 
effects a great saving in the consumption of elec 
tic current while the burner continues to oper 
ate, because while solenoid coll 42 may requires. 
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position. 

4. 
85 or 90 watts to operate it, the smaier coil 52 
requires only about 5 watts. 
The burner continues to function until the 

room thermostat controlling the switch 09, or 
the boiler limit switch f f is satisfied, at which 
time one of these switches is opened. It will be 
evident that opening of either one of these 
switches completely shuts of current from the 
control unit, the locking solenold 52 and the 
burner motor ff. The burner motor of course 
then stops and the solenoid coil 62 being deen 
ergized permits the weight 54 to drop swinging 
the catch 58 downwardly away from the shoulder 

on the locking lever 59 and permitting this 
lever to drop, which in turn permits the lever 34 
and the weight 4 to drop and close the valve 30, 
thus shutting off furth 
burner. As soon as the stack cools down switch 
f4 swings back and the elements of the control 

unit 6 automatically return to the starting 

After the circuit is closed by the room thermo 
stat switch 09 and the oil delay switch 8 has 
closed the contacts 24, if for any reason the 
burner should not light, then of course, the stack 
switch 4 would not be operated, but would re 
main in the normal position of Fig. 7. In this 
event after a given length of time the thermal 
element (OE would become sufficiently heated to 
open the lock out switch 0 which would open 
the electrical supply circuit to the control device, 
and therefore the flow of fuel would be shut off 
and motor stopped. 
lights as it should then the stack thermostatic 
switch 4 would operate before the thermal ele 
ment I had had time to heat sufficiently to 
open the lock out switch O and the burner 
would continue to operate as above described. 

Leads from the various control switches may 
be led to the solenoids by a cable, not shown, 
carrying the conductors and attached to & re 
movable connector plug adapted to be inserted in 
a socket f26 having the desired contacts not 
shown) connected with the solenoids and adapt 
ed to engage the plug contacts in the usual man 
ner to provide an easily connected and detach 
able connection, but of course, regular permanent 
lead connections may be used if preferred. 

55 
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Although the device has been described as for 
controlling fuel oil to an oil burner it will be 
evident the device could also be used to control 
the flow of gas to a gas burner, or a valve for 
controlling any fluid in any location desired. 
The layout of Fig. 7 is shown merely as an ex 

ample to indicate a control system which may 
be used with my improved fluid control, but I 
wish it to be distinctly understood that my device 
is not limited to use with this arrangement but 
may be used with any system where there is 
means for energizing the main solenoid and aux 
iliary solenoid and then cutting off current from 
the main solenoid so the valve is held open by the 
auxiliary solenoid during use of the fluid. It is 
also to be understood that altho the system of 
Fig. 7 uses a delayed operation or opening of the 
main control valve this is not necessary and the 
device can be used equally Well without the de 
layed operation. 

aving thus set forth the nature of my inven 
tion, what I claim is: 

1. In a fluid control, a control valve, a lever 
connected to said valve and provided with a pro 
jection, a vertically movable armature connected 
to said lever, a solenoid capable when energized 
of lifting said armature and lever to open the 

er flow of fuel to the. 

If, however, the burner 
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valve, a locking lever having an arm in the path 
of movement of said projection to be engaged 
by said projection to lift the locking lever to 
holding position when the first lever is lifted and 
also having a notch in which said projection 5 
may rest to hold the valve lever in raised posi 
tion, a latch for holding the locking lever in 
raised position, and an auxiliary electrically op 
erated means for shifting the latch. 

2. In a fluid control, a body comprising a lu 
rality of Sections including a main section open 
at the top and an upper section closing the open 
top of the main section, said main section in 
cluding a transverse wall carrying a support, a 
control valve carried by said main section, a 15 
lever connected to said valve, a latch means 
mounted on the support for holding the valve in 
Open position, said main section being provided 
with a chamber within its walls in the lower 
part of the Section, solenoids in said chamber 20 
for operating the valve and the latch, and said 
chamber opening through the bottom of the sec 
tion and at least as large at its outer end as 
inwardly therefrom so that the section can be 
die cast. 

3. In a fluid control, a body including a main 
Section and an upper section having cooperating 
walls forming a chamber, a valve in the main 
section controlling flow of fluid to said chamber, 
means monted in the main section for control 
ling said valve including electrical means for 

0 

25 

30 

opening the valve, and electrically operated latch 
means for holding the valve open, said section 
having chambers for said electrical means open 
ing through walls thereof, all said chambers be- 35 
ing arranged so that the section may be die cast, 
said upper section also having chambers open 
ing through the walls thereof arranged so the 
section can be die cast, a needle control valve lo 
cated in one of said chambers, and a safety cut 40 
of valve located in the other chamber. 

4. In a fluid control, a control valve, an oper 
ating lever connected to said valve and provided 
with a projection, a vertically movable armature 
connected to said lever, a solenoid capable when 
energized of lifting said armiature and lever to 
Open the valve, a locking lever having an arm 
projecting laterally over the path of movement 
of said projection whereby it will be engaged by 
said projection on its upward movement to lift 
said arm, a shorter arm on the locking lever 
spaced below the first arm and mounted to move 
to a position under the projection when the lock 
ing lever is raised and capable of holding the 
operating lever in elevated position, a latch 
adapted to be shifted to engage the locking lever 
to hold it in its elevated position, and a solenoid 
for operating said latch. 

5. In a fluid control, a control valve, an oper 

55 

atting lever connected to said valve and provided 
with a projection, a vertically movable armature 
connected to said lever, a Solenoid capable when 
energized of lifting said armature and lever to 
open the valve, a locking lever having an arm 35 
projecting laterally over the path of movement 
of said projection whereby it will be engaged by 
said projection on its upward movement to lift 
said arm, a shorter arm on the locking level 
spaced below the first arm and mounted to move 
to a position under the projection when the lock 
ing lever is raised and capable of holding the 
operating lever in elevated position, said locking 
lever being provided with a shoulder, a pivoted 
latch having a stop wall movable into and from is 
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tion, an armature connected to said lever fo: 
operating it, an armature connected to the latch the path of movement of said shoulder and ca 

pable when moved into the path of said shoulder 
to hold the locking lever elevated, an arm con 
nected to said latch to rotate it, an armature 
connected to the arm and normally holding the 
latch out of holding position, and a solenoid 
for shifting the armature to turn the latch to 
holding position. 

6. In a fluid control, a body having a cham 
ber, a fluid inlet to said chamber, a valve con 
trolling said inlet, a lever connected to said valve 
for operating it, a latch means associated with 
said lever for holding the valve in open posi 

S 

for operating. it, said body being provided with 
a chamber opening through its outer wall, tubu 
lar elements connected at an open end to the 
wall of the chamber and closed at their other 
ends and embracing said armatures, solenoids 
in said chamber embracing the tubular elements 
to operate the solenoids, a closure for the open 
side of said chamber, and springs held against 10 
the solenoids by said closure and mounting the 
solenolds in position. 

CHARLES L. WARNER. 


