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7o all whow il thay concern:

Be it known that I, Wiran I Ray, a
citizen of the United States, residing at the
city and county of San Franciscoy and State

5 uf California, have invented new and use-
“{ul- Improvements in Oil-Valve-Actuating
Mechanism for Qil Burners, of which the

~ following-is a specification: |

This invention relates to oil burners of the

10 ¢lectric-motor-driven type, and- especially to
an automatically actuated oil valve there-

for, whereby the oil to the burner is turned.

on when the burner is started, and converse-
1y shut off when the burneris stopped.

Where crude oil burners of the motor-
driven type arc employed and it is desired
{o manually or automatically start or stop
the same from a-distant point, for instance,
by the closing of an electric switch, thermo-
statically or manually controlled, it is neces-
sary to employ an oil valve which is auto-
matically opened when the burner is started
. and conversely automatically closed when
the burner is stopped.

il valves for the purpose just referred to
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are usually actuated by means of a’ solenoid

or like magnet and are by no means new,
but they are nevertheless far from satisfac-

and rather complicatéd switch mechanism
when it is vequired that they be automati-
cally operated.

Numerous switches are employed but are
not satisfactory. Either the contact break-
35 ing points are liable to stick, are and burn,
or their operation cannot be depended upon,

and with others mechanical defects encoun-
tered, the result is that the windings of the
solenoid magnet are lable to overheat and
{he insulation to be burned, or the circuit
will not be closed when required, thus mak-
ing the operation of thexx]l\'c anything but
dependable. ,

In the burner disclosed in the present ap-
‘plication a single. phaso-alternating current
motor is used .for the purpose of operating
the oil burner. The stator-of this motor is
provided with two sets of windings, one
known as the main or running winding, and
the other as the starting winding. The wind-
ings are connected in parallel and the cur-
rent flows through bhoth when the motor is
first started. The circuit through the start-
ing winding is, however, automatically
broken when the motor reaches a predeter-
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tory in actual use as they require a special:

mined speed and this is accomplished by the
use of a centrifugally-actuated switch
swunted in the housing of the motor and
driven by the rotor. '

In actual practice it is found thal the cir-
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cuit through the starting winding remains -

closed for approximately two to five seconds
and as it is not desirable to turn on the oil
until the motor reaches approximately full
speed, I have found that. it is possible to
conncet the solenoid magnet of the oil valve
with the starting winding and the centrifu-
gal switch of the motor as a circuit thus ob-
tained permits a certain lag, or in other

words prevents energization of the solenoid 7

and opening of the oil valve before the mo-
tor substantially reaches operating speed.
This manner of connecting thegsolenoid mag-
net of the oil valve with the starting wind-
ing and the centrifugal switch of the motor
entirely climinates the use of  separate
switches such as previeusly referred to. It
simplifies the entire installation and mate-
rially reduces the cost of the same.

The manner of connecting the winding of
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the solenoid magnet with the starting wind- -

ing of the motor and the centrifugal switch
actuating the same forms the subject wmatter
of the present application and will be ex-
plained in more detail by referring to the
accompanying specification and drawings, in
which—— :

Fig. 1 is a front view of a hol water or
steam boiler, showing the position of the
burner with relation to the furnace, and also
showing the position of the cil valve where-
by the flow of oil to tite burner is controlled.

Fig. 2 is a central vertical longitudinal
section through the burner and the furnace
box, said view also showing the electric
motor whereby the burner is operated, and
furthermore the centrifugal switch whereby
the starling winding of the motor and the
solenoid magnet of the il valve ave actu=
ated.

Fig. 3 is an enlarged central vertical sec-
tion of the oil valve.

Fie. 4 is a wiring diagrain showing the
cireuits formed in the motor and also the
civeuits contvolled by the centrifugally
acluated switch. '

Referring to the drawings in detail, and
particularly to Yigs. 1 and 2, A indicates a
standard form of steam or hot water boiler,
and 2 the bace thereof in which the furnace
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proper. is located. B indicates the burner
n general;-G &' fan or blower, and D an
telectric motor wliereby the fan and the
1 rner ara operated.

-The burner is-of the rotary atomizing

. type andconsists of a cup 3 secured .on the
outer end, of a hollow or tubular shaft. 4.

10

. ‘is ericlosed by a housing 8

T 15
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- is provided with a jacket

" through this

25

finally deli::éed to the «tomizing cup 3.
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. This shait js supported in anti-friction bear-
- ings as ipdicated dt ¥, and it does not only

form a ‘Support- for the atomizing cup 3,
but also forms a. support for a blower 6 and
“the rotor 7 of the motor -D. The blower 6
and this housing
is supported by hinges 9 formed on a front

late 10;:this plate being attached to the
gxmace “front-or forming ‘a part thereof.
The fan housing also forms a support for
an air - pozzle 11" which surrounds -the
atomizing cup, and it furthzrmore forms a
su’ppo_rt'%_or the anti-friction bearing 5 and
the ‘motor housing ‘D.  This motor ousing
in which is formed.
an annulat passige 12 dnd oil is circulated
passage, first, to cool the motor,
and secondly, to heat the oil hefore it passes.
through the oil -controlling valve and is

.

The entite¥burning unit. to-wit, the fan
housing, the beatring- members 5 and the
motor D, together with tlie rir nozzle as
previously stated, is supported by the hinges
9 on the front plate 10 of the furnace hox,
and as such may be readily swung to or

- away fiom the furnace for inspection, re-
pair or otherwise.’ - :
~The furnace box may be constructed in
any manner desired as this feature does not
form any part.of the present invention; in
fact, the entire burner structure shown in
this . application “is ‘disclosed in several
patents 'lgreviou_sly igsued to me (see for in-
stance, Patent No. 1,253,492, dated January
15, 1918 and. Patent No. 1,285376, dated
November 19, 1918) and the only Teason for
illustrating the same is"to pernmiit a clear

-description of the use znd function of tle
oil vafve and the me hanism actuating the
same, o

The burner installation shown' in this jn-

- stance is entirely automatic in aperation,
It is provided with means for nuiintaining
a predetermined temperature in the room or
rogms to be heated, the means emploved
being an adjastable thermostat such as in-
dicated at 18. This thermostat is centraliy
located in the room to he heated and s con.
nected with a thermostatic relay 19 which
automatically controls the -circuit through
the motor. "For ipstance, if it is dosired
to maintain a temperature of 72° I, it is
only necessary to sot the thermostai 18 (o
this temperature.  The moment. this temper-
ature is reached, relay 19 is automatieally
actuated and the civeuit throngl (he motor
is broken. Again, if the temperature drops

-then enters the jacket

~and through sail
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below 72° F,, the relay 19 is agajn d{xt,onmti-'
cally actuated and the cifeuit through the
motor is “closed; Chis burner is' for this
reason mnore or less interniitteflt in opera-
tion and means inust therofate he employed”
for automatically ope ling ‘am] closing the
oil flow to the atom zimg cup when the
burner is started or stoppedk :
The oil valve empldyed is geﬁeraliy..indi-
cated at F. This oil valve, per se, forms
the subject matter of a copending applica-
tion entitled “Electro-magnetic valve,” filed
January 98, 1924, Serial No. 688,954, and the
specific details and construction of the valve
-will'therefore not he entered into. Sauffice it
to say, the valve consists of a casing which is
Fmvided with an .inlet passage and an out-
et passage, the inlet heing connected .wwith -
a source of fuel supply such as a tank G
from which the oil is fed by gravity througn
the pipe 50. = This pipe connects with the
hinge structure. which supports the blower,
casing, electric motor, etc., and it passes
through " this hollow h
_ of the motor at the
point indicated at 51 and circulates around
id jackcl, and -then dis-
.charges through the pipe 52, which connects,
with the intake side of the oil valve housing
shown in Fig. 8. -The oil is permitted to
freely pass through this valve if it is open,
and it then enters a regulating~ valve 55
from where it finally énters a hollow pipe
93 which extends through the. hollow shaft’
and terminates i; a gooseneck 54 in the cen-
trifugal atomizing cup 3. The oil thus de-
livered is discharged and atomized by cen:
trifugal action and it is furthermoro atom-
ized by a blast of air delivered by the fan 6
and discharging through the noszle 11, -
The oil valve s provided with » valve
stem, generally indicated at 66; this valve
stem forming a part of the core or armature
of the solenoid magnet generally indicated
at F. When the mapnet is energized the
core, together with the valve gtam ‘56, is
elevated and oil flow through the velve cas-
ing is permitted, but if the circuit through
the coil of the solenoid magnet 1s hroken,
the core hecomes de-encrgized and it will
drop, together with the vaive stem, by grav-
ity ‘against the valve seat and this prevent
further flow of oil to the burner. s
The operation of the hurner is com pletely
controlled by the thermostat 18 and the
relay 19, and as the relay 19 really performs
no other function besides
_breaking the circuit throu
can be: seen that the form of relay emplayed
may be fairly simple. Most burners of this
type require a rather complicated relay or
special switch as it is not only necessary to
make or break the cirenit through the ‘mo--
tor, but it is also necessary to make and-
Lreak the cireait througl the oil valve and
A

gh the motor 1, it

inge structure. It
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“in some instance also to make and break a

circuit through a anagnetically contrelled
gas pilot valvé. Complication, as far.as
the relay 19 is concerned, is avoided in this
instance as its only duty .is that of making
and. bicaking the circutt through the nio-
tor. .1 have previously. stated that- this mo-
tor is provided with .a centrifugal switch
and this is generally indicatedat I in Fig. 2,
The presentinvention consists in utilizing
this switch for the purpose of aatomatically
imaking and breaking the circuit through
the ‘solenoid "magnet F and - it is accom-

.Dlished as follows: ... - .

Referring to Fig, 4, the wires 40 and 41
indieate the inconjing wires-from the relay
12, the avire 41: being: the feed ‘wire and the
wire 40 the.return. . 36 -indicates the main

- running winding of the aotor and 37 the

20

starting " winding. . ‘One terminal of the
starting winding is connected with the wire

" 41, ‘while.the other terminal of the starting

98

winding is connected through a wire 43 with
one of the stationary contuicts 44 of the con-
trifugally . actuated: switch H.- The other
stationary contact indicated jat 45 is con-
nected thirough a wire 46 with the veturn wire

40 and a eircuit through the starting wind-
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ing is first closed when the movable con-
facts 44* and 45* are brought into engage-

“ment with the stationary contacts 44 and 45.

The terwiinals of the running winding 36
are conneeted to the wires 40 and 41, ve-
spectively, and  the cireuit  therethrough
therefore remains closed as long as the mo-
tor is in.operation.  The civeuit through the
starting winding 57 will also remain elosed
in this instance. but the civcuit through the
winding T of (he solenojd magnet which ac-
tuales the oil valve will not he closed be-
fore the motor reaches approximate work-
ing speed.  This ean be explained as fol-
I(D\\'S: ’

If the civcait (hrough the motor is closed

“by the relay 19, current will flow not only

throngh the running winding 36, but it will
alsa pass through the starting winding 37
and the cogtacts 44, 442, 45 and 454 as the
cenlrifugally actuated switech A is normal-
Iy closed and it is not opened until the no-
{or reaches a predetermined speed. No cur-
rent will flow through the wimding of the
solenoidd nmenet ¥ owhen the wotor is first
started as the switeh H acts as a short be-
tween the coniacis 44 and 45, The moment,
however, that (he motor eeaches w prede-
termined speed. or,approximately running
speed, the centrifugal governor H operates
and the switeh actuated thereby is opened.
The short connection between the contacts
44 and 45 is thus broken and the cirenit
will thus pass through the wires 47 and 1S
which are connected with the opposite ter-
minals of the magnot Fj thus when the mo-

8

not only pass through the mamn running -

winding 36 and the starting winding 37,
but it will also be closed through the wind-
ing of the solenoid magnet I'; these several
circuits remaining closed until the cireuit is
again broken by the thermostat and the re-
lay. - : ’

The important features gained by utiliz-
ing the switch H are: first, no oil is delivered
o the alomizing cup of the burner until the
molor approximately reaches running speed.

This 1s due to the fact that the civcuit.

through thé magnet 17 is not established un-
til the switeh I1 opens; thus a time lag is
prodiced which prevents opening of the oil

valve and delivery of oil to the cup 3 Lefore

it has attained a speed sufficient to prop-
erly atomize the oil: sccond, it will he noted
that as no civenit is established through: the
wagnet 19 when the motor is first started. the
motor is velieved of the extra load and all
< the-current energy may be utilized to start

PE]
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‘the motor: third. by conneeting the magnet -

1° with the contacts 41 and 45 in the manner
here shown, the tendeney to ave when the
switelt is apened s materially reduced;
fourth, Ly emploving the switeh I for the
purpese of automatically opening and clos-
mg the civcuit through the coil I of the
solenoid maguet, which actuates the oil
valve, it not only simplifies the entire in-
stallation and veduces the cost thereof, but
it also entirely climinates the use of special
complicated switch mechanisms. reduces the
-cost of thie relay, prevents sticking and arve-
ing 6f the conlacts, and furthermore pre-
vents all wechanical complications and the
lability of averhieating the solenoid coils.

While certain features of the present in-
vention are more or less specifically illus-
trated, T wish it understood that various
changes in form and preportion may be re-
sorted to witlin the scope of the appended
claims. T stmilariy wish it understood that
the materials and linish of the several parts
emploved may he such as the experience and
judament of the nmaufacturer may dictate
or varieus uses imay demand.

Thaving (hus described my invention, what
1 claim and desive to secure by Letters Pat-
ent 1s— )

1. The combination with an electric motor
driven ligaiid fuel buruer, of a fuel deliver-
ing pipe conneeted therewith, 2 valve on the
pipe, eiectrically operated means for open-
ing and closing said valve, 1 comon clectriz
cirenit for the motar and said electrically
operated means, and means for automati-
eally energizing said electrieally operated

s
(5

means a predetermined time period after a-

cirenit has heen closed through the motor.
9. The cembination with an eleetric motor

driven liquid fuel barner, of a fuel deliv-

ering pipe connected therewith, a valve on

tor reaches running speed, the circuit will the pipe, clectrically operated wmeans for

®
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opening and closing said valve, a common
v{cctric circuit for the motor and said elec-
trically operated weans, and means for auto-
matically energizing said electrically oper-
ated means when the motor has attained ap-
proximnate running speed. '

3. The combination with a burner of the
character described and a single phase alter-
nating current electric motor whereby it is
operated, the stator of said motor inc uding
a starting winding and a centrifugally actu-
ated switch, of a solenoid magnet connected
in parallel with the switch, and an oil valve
adapted to be opened and closed
noid magnet. .

4. The combination with a burner of the
. character described and a single phase alter-
" nating current electric motor w lereby it is
driven, the stator of said motor including a

“starting winding and a centrifugally actu-

ated switch, said switch including a pair of
stationary contacts and a pair of movable
contacts, a magnet connected between the
stationary contacts and adapted to be short-

ed when the movable contacts enFage the

stationary contacts, and an oil valve actu-
ated by the magnet, said oil. valve ‘being

by the sole-
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closed when the switch is closed and being
opened when the switch is opened. ,

5. The combination with a burner of the
character described and a single phase alter-
nating current electric motor, whe eny it is
operated, the stator of said motor inc uding
a starting winding and a centrifugally-ac-
tuated .switch, whereby the circuit through
the starting winding is automatically opened
or closed, of a magnet connccted in the cir-
cuit controlled by the switch, and an oil
valve adapted to be opened and closed by the
magnet. : o .

6. The combination with a burner of the
character described and a single phase alter-
nating electric motor whereby it is operated,
the stator of said motor including a starting
winding and a centrifugally actuated switc
whereby the circuit tﬁrough the startin
winding is automatically opened and close(f
a magnet, an oil valve adapted to be opened
and closed thereby, and an electric circuit

for said magnet, also. adapted to. be opened 5o "

and closed

y the centrifugally actuated
switch. '

WILLIAM R. RAY



