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UNITED STATES

1,884,256

"PATENT OFFICE

HOMER §. ROGERS AND RICHARD RADDATZ,

COMBUSTION FUEL OIL BURNER CO,, OF MILWA’UKEE, WISCONSIN, A CORPORATION OF

WISCONSIN :

CONTROL FOR OIL. BURNING APPARATUS

- Application ﬁled: November

This invention relates in general to oil
burning apparatus or installations, and more
particularly, to controls for oil burning ap-
paratus or installations embodying a plural-

5 ity of separate burners which are séparately

" and independently regulated and controlled

though supplied with fuel from a common
source. A

‘One of the objects of the present invention

i is to provide, in oil burning apparatus hav-

ing a plurality of burners, a single medjs

- common to all of the oil burners for supply-

ing the same with fuel, and control means

for the respective burners for controlling the

5 fuel supply thereto from the common source
in accordance with the requirements of any
one burner and independently of the require-
ments of the other of the burners.

Another object is to provide, in oil burning .

+ oy apparatus having a burner nozzle, means dis-
posed at the nozzle for igniting the combust-
ible mixture issuing therefrom, and valve
means for controlling the flow of oil-atomiz-
ing air to the nozzle; means common to the
25 igniting means and said valve means for con-
trolling the same. I '
Another object is to provide, in oil burning
apparatus, a fluid-pressure motor operable
upon admission of fluid under pressure there-
30 to to control the. fuel supply to the burner,
and electro-responsive means for controlling
the flow of fluid under pressure to. the motor.
- Another object is to provide, in oil-burning
apparatus such as is now in extensive use and
35 having a plurality of burners, improved con-
trolling means which may be readily incor-
porated therein and which provides for and
. controls the supply of fuel to the separate
‘burners from a common source, and which
s may be installed without necessitating any
material change in the construction and ar-
rangement of the various parts of such appa-
ratus. ‘
In carrying out the present invention, a
45 single compressor, motor and pump unit is

3, 1926. Serial No. 145,934.

provided for a plurality of burners and is
operable to supply each burner according to
its individual requirements and independent-
ly of the requirements of the other burners.
In the présent embodiment of the invention
this desirable action is effected by employing
burners in which oil is supplied under pres-
sure to all the burner nozzles whenever the oil
pump is operated, the oil, however, not being
admitted to the atomizing space of any burner
until air in sufficient quantity to ensure prop-
er atomization is supplied to the burner or
"burners. The outlet or discharge of the com-
pressor is connected by suitable air lines to
the several-burners so that whenever the com-
pressor is operating it supplies air under pres-
sure to the several lines sufficient to operate all
of the burners. A valve unit is incorporated
in each air line and is opened to bleed or vent
the air of its line to the atmosphere when its
burner is not operating. Operating means

is provided for each valve and preferably .

OF MILWAUKEE, WISCONSIN, ASSIGNORS TO
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comprises a fluid-pressure motor supplied -

with air from the associated air line, but also
vented to the atmosphere when the burner
which it controls is not in operation. A sole-
noid controlled valve regulates the venting of
each fluid pressure motor to the atmosphere
and each solenoid .controlied valve has the
windings of its solenoid connected in series
with the circuit of the thermostat which pri-
marily ‘controls the operation of the burner
so that when such thermostatic circuit is closed

70

75

and the motor, pump, compressor unit is -

operated the solenoid operated valve will also

80

be closed, whereby the fluid-pressure motor

will be operated_ to close the vent in the asso-
ciated air line and start up the associated
burner and this irrespective and independ-
ently of whether the other burner is operat-

sure motor is also utilized to regulate and
control the action of the sparking device em-
~ployed with each burner to-ignite the com-
X Eustible mixture and also to regulate the safe-

85
ing or not. The operation of the fluid pres-

90
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ty stack control employed in conjunction with
the burners or heating appliances with which
the burners are associated. By
several safety stack controls or safety devices
under the control of the fluid pressure motors,
but a single relay is required in conjunction
with all the circuits employed. -

For the purpose of illustrating the inven-
tion, one embodiment thereof is shown in the
drawings, in which '

Fig. 1 isa diagrammatic view of a complete
oil burning installation having two burner
nozzles which are supplied with oil and atom-
izing air from a common source;

Fig. 2 is'a detail, partly in side elevation
and partly in vertical central section, show-
ing one of the main fluid-pressure motors of
the dual control and the parts associated
therewith.

_ Fig. 8 is a partial plan view of Fig. 2 show-
ing the switches controlled by the associated

. Fig. 4 is a view, partly in section and part-
ly in elevation, showing one of the control
valves governed by the fluid-pressure motors.

Fig. 5 is a fragmentary view in elevation

showing one type of nozzle and ignition
means that may be employed.

Fig. 6 is a sectional view of
its motor control.

Fig. 7 is a sectional view of the‘ignition

the nozzle and

. motor control.

Fig. 8 is a diagrammatic view illustrating
the relay employed with the control.
* Figure 9 is a fragmentary perspective.view

.showing one type of stack or flame safety de-
“vice employed with each burner.

Figure 10 is an elementary circuit diagram
showirig the electrical connections used in

-controlling the supply of air and oil to the

burners; and _

Figure 11'is a circuit diagram showing the
electrical connections for an electrical igni-
tion system used with one of the burners.

In Fig. 1.a boiler or furnace 10 is shown as
being prowided with an oil burning nozzle
11, and a-hot water heater 12 is shown as be-

ing provided with a similar oil burning noz--

zle 13, the nozzles being supplied with oil
and atomizing air by a single compressor, mo-

tor and pump unit, including an electric mo-'

tor 14, an air compressor 15 and an oil pump
16, the compressor and pump being connected
to the motor for operation thereby. An air
liné 17 provides communication between the
compressor 15 and the nozzle 11 and is.pro-

~ vided with a controlling valve unit designated

generally at 18 and hereinafter more fully
described. In like mauner, an air line 19 pro-
‘vides communication between the compressor
and the nozzle 13 and is provided with a ¢on-
trolling valve unit designated generally at

. 90 and which is similar in construction and

)3

manner of operation to the valve unit 18." Oil

is supplied to the nozzle 11.through an oil

flacing the’
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line 21 leading from the pump 16, while an
oil line 22 supplies nozzle 13 with oil from
the pump. Associated with the nozzle 11 is
a fluid-pressure motor 24 which operates upon
the flow of compressed air to the nozzle to
open a needle valve 24® in the latter, the.nee-
dle valve normally preventing flow of oil into
the nozzle, but when open permitting ready
flow of oil to the atomizing space of the noz-
zle. The motor 24 thereby provides against

" any flow of oil into the nozzle until the same

is supplied with compressed air in sufficient
quantity to properly atomize the oil. This
type of nozzle 11 and its fluid pressure motor
24 are fully shown and described in a copend-
ing application filed October 10th, 1925, Se-
rial No. 61,783 and to which reference is made
for a detailed disclosure of these parts. It
is to be understood, however, that the par-
ticular construction of these parts may be
varied. A fluid-pressure motor 26 similar in
construction and manner of operation to the
motor 24 is associated with the nozzle 13 and
serves a similar purpose as the latter, namely,
to permit flow of oil from the pipe line 22
into nozzle 13 only when the nozzle is sup-
plied with air under sufficient pressure and in
sufficient-amount to properly atomize the oil.

The valve units 18 and 20 are of identical
construction so that the description of the
valve unit 18 will apply also to the valve unit
20. - As shown in Figure 4, the valve unit
18 comprises a casing 30 having internally

threaded nipples 30* connected with sections:

of the supply liné 17. Internally, this cas-
ing 80 has a ported partition 31 dround the
port of which a valve seat 32 is provided.
A valve 33 ¢oacts with the valve seat 32 and
controls the flow of air through the port
of the partition 81. This valve 33'is carried
at the upper end of a valve stem 34 which
operates in the casing 80 and in a tubular
extension 35 thereof, the extension 35 being
threadedly connected as at 36 with the cas-
ing 80. Thejinner portion of this ‘extension
85 is provided with ports 37 which afford
communication between the interior of the
extension 35 and the inlet side of the valve
casing 30. The lower end of the extension
is provided with a head or end wall 38 hav-
ing an opening 39, the inner portion of the
wall of which is formed to constitute a valve
seat with which a valve 40 formed on the
lower end of the stem 84 coacts. A spring

41 encircles the valve stem 34 and has its

upper end abutting the under side of the
valve 33 and its lowerend abutting the end
wall 38 of the extension 35, this spring 41
being compressed to close the valve 33 and
open the valve 40, that is, the spring holds
the valve 33 against its valve seat 32 and
maintains the valve 40 spaced from its valve
seat. : : .

With this construction the air supplied to
the air line 17 when the compressor 15 is
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- a point between the restricted aperture 59

‘63 - associated therewith,
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operating flows into the inlet side of the
valve casing 30 through the ports 87 and
through the extension 35 to the outlet open-
ing 89. The escape of this air through the
outlet opening is regulated by means of a
cock 42 threadedly connected with the wall
of the opening 39 below the valve seat there-
of. = S ‘ , o
A plunger 43 is slidably mounted in a
combined guide and stuffing box 44 provided
therefor in the casing 80, the lower end of
this plunger 43 engaging the valve 33 and
the upper end thereof projecting above the
combined guide-and stuffing box 44. When
the plunger 43 is depressed it pushes the valve
33 away from its seat 32 and moves the valve
40 into engagement with its seat, thereby pre-
venting escapé of the air to the atmosphere
and permitting the air to flow through the
air line 17 to the burner nozzle 11. -

The valve 18 is under the control of a

fluid-pressure motor designated generally at

45 and comprises a hollow casing 46 in which
flexible diaphragm 48 is mounted for oper-
ative movement. The diaphragm 48 carries

a pin 49 which extends loosely through an
opening provided therefor in one wall of the

casing and projects outwardly beyond the
casing to engage an arm 50 of a lever desig-
nated generally at 51, the lever being ful-
crumed as at 52 on a bracket 53 carried by
the motor casing and having a second lever
arm 54 carrying adjustable abutment mem-
ber 55 which is engageable with the plunger
43 of the valve 18. o
Fluid pressure is supplied to the motor
45 from the air line 17 through a branch
pipe 56, one end of the branch pipe communi-
cating with that portion of the air line lo-
cated between the compressor 15 and the

valve 18.. The opposite end of the air line

is coupled to a union 57 which is in turn

connected to the casing 46 by means of a

nipple 58, there being a restricted opening or
aperture $9 in the union 57 between the
branch pipe 56 and the nipple 58. :Asshown,
the nipple 58 communicates with the inte-
rior of the casing 46 on the opposite side of
the diaphragm 48 from that on which pin 49
is located. A combined vent pipe and sole-
noid support 60 is provided and has its upper
end threadedly connected as at 60* with the
union 57, the connection being such that the
upper open end of the vent pipe communi-
cates with the passage through the union at

and the nipple 58. The lower end of the
vent pipe 60 is open to the atmosphere. A
solenoid 61 is mounted on the combined vent
pipe and solenoid support and is held in po-

sition thereon by mieans of a nut 62 thread- -

ed on the combined bent pipe and solenoid
support_and engaging the lower end of the
solenoid. Solenoid 61 has a slidable core
the core 63 being

Ot

3

-Jloosely fitted within the combined vent'pi-p,‘e‘

and solenoid support 60 and being limited -in
its downward movement by means of a cross
pin 64 carried by the combined vent pipe and
solenoid - support 60. At its upper end the
core 63 carries a valve 65 which coacts with
a valve seat 66 provided adjacent the upper
end of the combined vent pipe and solenoid
support, the valve 65 when engaged with
its seat 66 serving to prevent escape of the air
* from the union 57 to the atmosphere but per-
mitting such escape of the air when it is dis-
engaged . from its seat. A support 67 is
clamped on. the combined vent pipé and sole-

noid support hetween the nut 62 and a nut.

68 and this support carries binding posts 69
and 70, these binding posts being electri-

cally connected with the terminals of the

windings of the solenoid. . -
With this arrangement, whenever the com-

75

80

85

‘pressor is operating, air under pressure is sup-

plied to the air line 17 and to the branch pipe
56 and this air flows into the union 57 and
through the restricted aperture 59 thereof.
The air after passing through the restiicted
aperture may pass on into the casing of the
motor 45 but it also may and does escape to
the atmosphere through the vent pipe 60 as
long as the valve 65 remains open. The core
63 does not materially interfere with this es-
cape of the air since it has a loose fit in the
vent pipe 60. - As a consequence of this vent-
ing or bleeding of the branch pipe 56 and

motor casing 45, air pressure will not build

up in the motor casing to flex the diaphragm
48 until the valve 65 is closed. When the
-valve 65 is closed, the escape of air to the

atmosphere .is prevented and the pressure.

builds up in the casing of the motor and
flexes diaphragm 48 to project the pin 49
into engagement with the lever 51, thereby
to swing the lever 51 about its fulerum to
cause the abutment member 55 to .press
~downwardly on the plunger 43. Downward
‘movement of the plunger 43 opens the valve

33 of the valve unit 18 and closes the valve :

40 thereof, as previously described.

G0

100

119

The cock 42 is so adjusted that when theA '

valve 40 is open it will permit escape of air
to the atmosphere in an amount equal to the
amount of air necessary to be supplied to
nozzle 11 for its proper operation, and since
this amount varies with different nozzles'and
according to their location with respect to the
compressor 15, it will be seen that the cock
42 provides simple means for adjusting the

apparatus to meet varying conditions. As--

suming that motor 14 is operating and valve
65 remains open, a relatively small amount
of compressed air will flow through the
branch pipe 56 and the aperture 59 and es-
cape to the atmosphere by way of the vent
pipe 60, and an amount of air equal substan-
tially to that required for normal ‘operation
~of nozzle 11 minus the small amount flowing

FAl
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through aperture 59 will escape to the a{;xﬁos-
phere by way of the cock 42. However, when

the valve 65 is closed, the motor 45 is ac-
‘tuated to close the valve 40 and open-the

valve 33, air in amount sufficient to operate
properly the nozzle 11 is at once available and
is supplied thereto. o
Simultaneously with the supply of atom-
izing air and oil to the burner nozzle 11, ig-

‘nition means is brought into operation to
" ignite the combustible mixture and this ig-

nition means preferably comprises a spark
plug 100 mounted on a sleeve 101 slidable
longitudinally along the nozzle and urged at
all times to the left by any suitable means,
such as a spring. Upon the ignition of the
oil spray by the spark plug, the same is auto-
matically withdrawn to the right and out of
the zone 6f combustion by means of a fluid-
pressure motor 102 connected to thie air line
17 through the branch pipe 103 and. provided-
with an operating arm 104 connected by a
rod 105 to sleeve 101.. The construction of
a motor of the type of motor 102 has been

- more fully shown  and described in. co-
pending application Serial No. 60,936, filed

October 7, 1925, the general operation being
.0 withdraw the spark plug 100 gradual-
iy to the right out of the zone of combustion
upon admission of compressed air into branch -
pipe 103 and after ignition of the oil spray
by the spark plug 100, the motor operating
when the burner is shut down to permit of

* relatively rapid return movement .of the

spark plug 100 to the left under the action
of the spring provided where it will be in .
position ready to ignite the oil spray when
the burner is operated again.

As shown in Figures 1 and 11, the spark
plug 100 is connected to a wire 110 which .
leads to one end of the secondary coil of a
conventional coil box 111, the other end of
the secondary coil being grounded as shown.

" A wire112 leads from one of the contacts of a

' 45

switch 118-to the primary coil the other end

of which is connected to the ground terminal
of the secondary. The other contact of the
switch 118.is connected by wire 114 with a
secondary -transformer 115, the other ter-
minal of which is in turn connected with the
wire 116 which leads back to a contact 117
mounted on a swinging arm 104 pivotally
supported on the fluid-pressure motor 102.

- The contact 117 is insulated from the arm

5 104 but in certain phases of the operation is

engageable with a contact 119 grounded on
the motor casing 102. The contacts of
switch 113 are adapted to be electrically con- -
nected by contact 120 carried by and in-
sulated from the lever arm 50 in the same
manner as the contact 97. The coil arrange-
ment in the box 111 ig preferably of the type
which-has a vibrator and condenser therein
for causing a high secondary voltage. It
will now be understood that when the com- .

1,884,256

bustible mixture is supplied to the nozzle 11,
the contact 120 will be engaged with the con-
tacts 113 and the circuit for the primary of
the coil in box 111 will be completed to cause
a spark to jump across the electrodes of the
spark plug in the usual manner to ignite the
combustible mixture. After ignition of the
comburtible mixture and while the burner
is operating, the circuit for the primary coil
in box 111 is broken hy .virtue of action of
the diaphragm 121 of the motor 102, this dia-
phragm being flexed at such time to project

_1ts pin 122 rearwardly of the motor casing,

whereby to swing the arm 104 to disengage -
the contacts 117 and 119 and break the high-
tension circuit. This swinging movement of
the arm 104 serves not only this purpose but
also the retraction of the spark plug 100,
as hereinbefore-described. It is to be under-
stood that the primary coil of the transform-
er 115 is connected to a suitable supply as in-
dicated. . o

For the purpose of controlling the opera-
tion of nozzle 11 to maintain the temperature
of a room, for example, at a predetermined
fixed point, a thermostat of the usual and well
known construction, designated generally at
75,1s disposed in the rooin at some convenient
place and is connected through the wire 76
with solenoid 61, the latter in turn being con-
nected through line 77 to one end of the sec-
ondary of what might conveniently be termed.
a booster transformer B, the other end of this
secondary being connected through the line
78 with the conventional relay M. The room
thermostat 75 is also connected through the
lines 79 and 80 to a safety thermostat 81 of
any well known construction and which is

“C

(]

85

95

Y

0¢

associated with the boiler or furnace 10, as °

shown, and is responsive to the temperature
thereof, the thermostat 81 being in turn con-
nected as shown through lines 82 and 83 to
rélay M. The primary coil of the transform-
er B is connected to a suitable supply, as indi-
cated. The posts 84 of relay M are connected
to the supply lines 85, while the posts 86 are
connected through the lines 87 to motor 14.
As shown in Figures 8 and 10, the relay unit

M provides a main circuit connection for the

motcr 14 from the supply lines 85, through,
main switch 130. The switch 130 is normally
open but is closed by an electromagnet 131
when it is energized. As shown in Figure 10,
the electromagnet is in series with the second-
ary of a transformer 132, the thermostatic
switch C, secondary or transformer B sole-
noid 61, room thermostat 75, and a boiler con-
trol switch 81. 'This series circuit thus pro-
vides one of the control circuits for main
switch 180 which controls the motor 13 and
also provides a control circuit for solenoid 61,
which controls the supply of air to the fluid
pressure motor 45. , :

A second safety device in the form of the
usual-stack control is provided and comprises

105

110

115

120

125

130
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a coiled thermostatic element 88 extending
into the stack 89 of the furnace 10 and a mer-
cury switch unit 90 mechanically conneeted
to element 88 for tilting movement thereby,
the mercury switch being connected by the
line 91 to post 92 of relay M and by the line
93 to one of a pair of contacts 94, the other
contact 94 being connected through line 95
to a post 96 of the relay. As shown in Fig-
ures 8 and 10, these connections place the stack
control switch 90 in series with the switch 94,

" the secondary of a transformer 133, and a

15

20

30

55

6n

65

heating resistance 134. The heating resist-
ance is placed near the thermostatic switch
C and controls the operation thereof.

The contacts 94 are adapted to be electri-
cally connected by means of a contact 97 car-
ried by and insulated from the lever arm 50
by being fastened to a block 98 of insulating
material, said block being fastened to the
lever arm 50. Thus the contacts 94 are elec-
trically connected only when the fluid-pres-
sure motor 45 has operated to control valve

18 so as to start up the burner nozzle 11. The

parts and connections just described, except
for the contacts 94 and 97, are well known to
those skilled in .the art, and are standard
equipment in oil burning apparatus now in
extensive use. In order to clearly disclose the
circuits and the operation of the various elec-
trical parts of the present invention, a circuit
diagram is shown in Figure 10. For the sake
of convenience in illustration, this figure
shows only one circuit (76—80) to the room
thermostat and shows only one switch in the
room thermostat, a single circuit being suffi-
cient to successfully operate the controls, al-
though it is preferable to employ two circuits
as shown by the wires 76,79 and 80 of Figure
1, and two circuit breakers in the room ther-
mostat. Referring to Figure 10, and assuni-
ing that the switches C and 81 are closed and
that the room temperature falls. sufficiently
to cause room thermostat 75 to close, the con-

5 trol circuit. for the solenoid 61 and electro--

magnet 131 will be closed and these devices
will be energized, this closed control circuit
being traced as follows: from secondary of
transformer 132, switch C, wire 78, secondary
of transformer B, wire 77, solenoid 61, wire
76, room thermostat 75, boiler control switch
81, wire 83, and.electromagnet 131, back to
the secondary of transformer 132. Upon
completion of this circuit, the electromagnet
131 operates in the usual manner to connect
motor 14 directly to the supply lines 85
through the connecting lines 87. At the same
time solenoid 61 will be excited, atomizing air
and oil supplied to the nozzle and the igniting
means or spark. plug 100 simultaneously op-
erated in the manner and for the purpose set
forth. Upon rise in the room temperature to
a point above that for which the thermostat
75 has been set, the control circuit just de-
scribed, will be broken by the thermostat 75

"has been explained as being of the t

5

and motor 14 will be disconnected from line
85 and solenoid 61 simultaneously deener-
gized. At this time the spring 41 causes the
valve 83 to close and the valve 40 to open
and imparts upward movement to plunger
43, whereby the lever 51 is moved in a clock-

70

wise direction to initial position, as shown in

Figs.1and 2. :

The safety thermostat 81 operates to open
the control circuit between room thermostat
75 and solenoid 61 and electromagnet 131, in
the event the temperature of the boiler or fur-
nace 10 should rise above the maximum point
allowed for safe operation, this thermostat
operating in the reverse way upon decrease
in the temperature of the boiler or furnace be-
low the danger point to again establish the
operating circuit between room thermostat 75
and relay M. While the safety thermostat 81
e re-
sponsive to the temperature of the boiler or
furnace 10, it will be understood that when
this heating unit or generator is a steam boil-
er, the safety device 81 is of the well known
type responsive to the pressure conditions in
the steam boiler and operates to open the
relay circuit should the pressure rise to a
point above that allowed for safe operation.

Upon operation of room thermostat 75 to
start motor 14 and excite solenoid 61 in the
manner and for the purpose explained, the
switch 94—97 will be closed. Since the
thermostatic element 88 in stack 89 will be
relatively cold and the mercury switch 90
closed at this time, there will be a complete
circuit from the secondary of transformer
133 through the switch 90, switch 94—97, con-

k{7

80

90

05

100

ductor 95, and resistance 134, back to the .

secondary of transformer 1383. The action is
such that if the ignition means or spark
plug 100 fails to ignite the combustible
mixture issuing from nozzle 11, the ther-
mostatic element 88 will remain cold, and
if this condition exist for a relatively short
period of time the cut-out device C will
become heated by resistance 134 and operate

to open the relay circuit and shut down the -

system. On the other hand, if combustion
takes place at the burner in the normal way
the products of combustion will escape
through stack 89 and heat up element 88

which thereupon operates to tilt the mercury

105 -

110

118

switch unit 90 to open position to open the -

circuit to the resistance 134 before it is able to
function. It will therefore be seen that oper-
ation of room thermostat 75 causes simul-
taneous operation of motor 14 and excitation
of solenoid 61, and that the thermostat or
safety device 81 and the stack safety control
88—90 operate to open the relay cireuit to
simultaneously stop motor 14 and deenergize
solenoid 61 in the event the temperature or

“pressure, as the case may be, of the heating

unit 10 should rise to a point sbove that al-
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lowed for safe operation, or in the event of
failure of combustion at nozzle 11. .
The oil burning apparatus and control
therefor associated with the water heater 121s
identical in construction and manner of oper-
ation of and is connected to relay M in sub-
stantially the same manner, as shown, and for
the same purpose as the apparatus just de-
seribed for the boiler or furnace 10. For the
purpose of simplifying matters, I
parts comprising the apparatus associated
with the water heater 12 have been desig-
nated by primed numerals corresponding to
the respective reference numerals designat-
ing like parts of the .apparatus assoclated
with the boiler or furnace 10.
heating unit 12 has been shown as a wa-
ter heater it will be understood that there
is no room thermostat associated there-
with, and for this reason the connections
between the safety thermostat 81 and
the relay M are slightly different, as indi-
cated, from the connections between thermo-
stat 81 and relay M.~ The thermostat 81" is
responsive to the temﬁerature of water heater
12 and is set toclose t _
M and solenoid 61’ are connected when the
temperature of the water heater drops below

a point for which thermostat 81" has been setf '

thereby causing simultaneous starting o

motor 14 . and excitation of solenoid 61,
whereby the fluid-pressure motor 45" operates
to impart controlling movement to valve unit
90 and to simultaneously complete the high
tension circuit for the ignition means or spark
plug 100’. Assuming that combustion takes
place at nozzle 13, the thermostatic element
88’ in stack 89" operates to tilt the mercury
switch unit 90’ to open position to prevent
operation of the safety cut-out forming part
of the relay unit and connected across posts 92
‘and 96. If combustion at nozzle, 13 fails to
take place the thermostatic element 88’ ‘will
‘fail to heat up whereby the mercury switch
unit 90’ will remain closed to maintain:the
safety cut-out circuit so that within a rela-
tively short time after starting of the system

the relay will operate to shut down motor 14

and simultaneously deenergize solenoid 617,
Tt will therefore be séen thatan improved

oil burning system has been provided havin

two nozzles which are supplied with oil ang

atomizing air from a single compressor unit

and which are controlled by the sams relay

55. M, and that except for the controlling unit

shown in Fig. 2, the parts of the apparatus
may be of the standard type such as are
now in extensive use, and that the controlling

- units comprising the fluid-pressure motors 45

0

"and 45’ and their respective actuating sole-

noids 61 and 61’ are of relatively simple
construction and may be readily installed in

operating relation with the other parts of the’

. apparatus.

Y3

Assumingfthat", both heating units 10 and

the various

Since the,

e circuit in which relay
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12 are shut down, it is to be noted that upon
- operation of room thermostat 75 motor 14

will start. and solenoid 61 will become ex-
cited, and that upon ignition of the com-
bustible mixture issuing from nozzle 11 the
stack safety or control 88—90 will operate
to open the cut-out device of relay 78 and
prevent operation thereof. In.this connee-
tion it is to be noted further that the contact

.member 97’ is out of engaging relation at

this time with contacts 94 so that the safet
cut-out circuit from heater 12 is open. Suc

70

75

an arrangement is necessary since the two -

stack safety devices are connected in paral-
lel across the posts 92 and 96 to which the
cut-out device of relay M is connected. In
like manner, should heater 12 be operating
and the boiler or furnace 10 shut down, the
contact member 97 associated with the latter
will be in the position shown out of enga

ment with contacts 94 so as not to open the

- safety cut-out circuit leading from the boiler

or furhace 10.’ :

Upon drop in temperature of heater 12
below the point for which thermostat 81 has
been set, the latter will complete the relay
circuit in the usual manner and excite sole-
noid 61’ and simultaneously cause motor 14

80

85

to start, if the latter is not already running -

to operate the apparatus associated with the
boiler or furnace 10. Operation of either
of the thermostats 75 and 81, therefore, is

effective to simultaneously start motor 14 and.

to excite the respective solenoids 61 and 61’,
it being understood that thermostat 75 op-
erates only to cause excitation of solenoid 61
while thermostat 81’ operates only to cause
excitation of solenoid 61’. 'While the heatinﬁ
unit 12 has been represented and describe

as being a hot water heater, it will be under-
stood that the same may be a steam or hot

_water boiler or furnace similar to the unit

10, in which case a second room thermostat

‘may be provided and connected like the room

thermostat 75. It will therefore be appre-

ciated that both of the units 10 and 12 may

be in the form of a steam or hot water boiler
or furnace of the type commonly used in
homes, and that burners or nozzles 11 and

13 therefor are su(%)plied from a common

source with oil and atomizing air and are
controlled by the, single relay M. In this
connection it will be appreciated that the
improved apparatus provides for the instal-
lation in homes such as duplexes and apart-

“ments calling for a plurality of burners, of

o5

100

105

110

115

‘120

oil burning apparatus at a substantially

lower initial cost than has been possible here-
tofore, since only one compressor unit and
relay are required, the latter representing

“the more exll)]ensive parts of oil burning ap-

paratus of the type shown. ‘

. The apparatus shown and described it
provided with two burners 11 and 18 and
the dual control therefor, but of course a
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greater number of burners may be employed
to operate as many different heating units
or accessories, in which case the additional
burners will be connected in like manner
and will each be controlled by a fluid-pres-
sure motor, solenoid and valve unit similar
to motors 45 and 45’, solenoids 61 and 61’
and valve units 18 and 20. .

While but one embodiment of the inven-
tion has been shown and described, various
changes, such as in the size, shape and ar-
rangement of the parts may be adopted with-
out departing from the spirit of the inven-
tion or the scope of the claims.

The invention claimed is:

1. In oil burning apparatus of the char-
acter described, a burner nozzle, valve means
for controlling the flow of air to said nozzle
and for controlling means which controls the
oil supply to the nozzle, means disposed at
said nozzle for igniting the mixture issuing
therefrom, a fluid-pressure motor common to
said valve means and said igniting means
for controlling the same, and valve means for
controlling said motor.

2. In apparatus of the character described,

a burner nozzle, valve means in a compressed
air supply line for controlling the flow of
oil-atomizing air to said nozzle, a spark gap
disposed at the nozzle for igniting the mix-

ture issuing therefrom, a switch for control-

ling said gap, a fluid-pressure motor common
to said valve means and said switch for im-
parting operating movements thereto, and
valve means for controlling the operation
of said motor. .

3. In apparatus of the character described,
a plurality of oil-burning installations and

“means common thereto for supplying the

same with oil and atomizing air, each of said
installations including a heating unit, a
burner nozzle therefor, valve means for con-
trolling the supply of oil to said nozzle, a
fluid-pressure motor connected to the air sup-
ply and operable upon admission of com:
pressed air thereto to impart controlling
movement to said valve means, a second valve
means interposed between the air supply and
said motor for permitting the flow of air
under pressure thereto or for allowing the
air to escape to the atmosphere, and tempera-
ture responsive means for actuating said last-
named valve means. ,

4. In apparatus of the character described,
a plurality of oil-burning installations and
means common thereto for supplying the
same with fuel, each of said installations in-

[}

cluding a burner, a fluid-pressure motor hav- .

ing an operating element and being operable
upon admission of fluid under pressure to one

side of the latter to control the supply of fuel
to said burner, a fluid-pressure supply, a con-
nection between said supply and said side of

the motor element and provided with an

% outlet to atmosphere, valve means for open-

7

ing and closing’ said outlet, and actuating
means for said valve means,

5. In apparatus of the character described,
a plurality of oil-burning installations and
means common thereto for supplying the
same with fuel, cach of said installations in-
cluding a burner, a fluid-pressure motor hav-
ing an operating element and being operable
upon admission of fluid under pressure to
onc side of the latter to control the supply of
fuel to said burner, a fluid-pressure supply,
a connection between said supply and said
side of the motor clement and provided with
an outlet to atmosphere, valve means for

opening and closing said outlet, electro-re-

sponsive means for actuating said valve
means, a_current source, and means operable
to provide an operating connection between
said electro-responsive means and the cur-
rent source, said last-named means being re-
sponsive to the heat generated by the heat-
ing unit and operating at a predetermined
temperatare condition.

6. In apparatus of the character described,
a plurality of oil-burning installations and
means common thereto for supplying the
same with oil and atomizing air, each of said
installations including a burner nozzle, a con-
nection having an opening providing com-

munication between said nozzle and the air

supply and provided with an outlet to at-
mosphere, valve means operable to substan-
tially simultaneously open said outlet and
close said opening and vice versa, a fluid-
pressure motor having an operating element
and being “operable upon admission of air
under pressure tc one side of the latter to
impart controlling movement to said valve

means, a valve operable upon movement to-

closed position to provide an operating con-
nection between the air supply and said side
of the motor element, and actuating means
for said last-named valve. :

7. The combination with an oil burning ap-
paratus having a plurality of separate burn-
ers, a single motor, pump and compressor
unit, an air line leading from the .compressor
to each burner, an oil line leading from the
pump to each burner, each burner having an
atomizing space, and means for admitting oil
to the atomizing space when air in sufficient

-
=)
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quantity to produce combustion is supplied

to the burner, a valve unit in each air line,
each valve unit having a vent, a valve co-
operable with the vent to close the same, an

‘operating element for each valve, a fluid-

pressure motor associated with each valve
and having a member co-operable with the
operating element thereof, and means for
controlling the action of the fluid-pressure
motors. . o

8. The combination with an oil burning ap-
paratus having a plurality of separate burn-
ers, a single motor, pump and compressor
unit, an air line leading from the compressor

12¢
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to each burner, an oil line leading from the
pump to each burner, each burner having an
atomizing space, and means for admitting oil
to the atomizing space when air in sufficient
quantity to produce combustion is supplied
to the burner, a valve unit in each air line,
each valve unit having a vent, a valve co-
operable with the vent to close the same, an
operating clement for each valve, a fluid-
pressure motor associated with each valve
and having a member co-operable with the
operating element thereof, electro-magnetic-
ally controlled means associated with each
fluid-pressure motor for governing the sup-
ply of fluid pressure thereto, and tempera-
ture-responsive means for controlling the ac-
tion of said electro-magnetic means.

In witness whereof, we hereto aflix our sig-

natures. .
HOMER S. ROGERS.
RICHARD RADDATZ,
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