D. L. GETZ ETAL 2,632,499

March 24, 1953

3 Sheets—Sheest 1

FLOW STABILIZING DEVICE FOR GUN-TYPE OIL BURNERS

Filed Jan. 16, 1948

b

AaY

>N

12200
£ ;
X

T

N
| |

TANIIIIAES,
IS

Bt

T

/I

N\

N

C ',: //

P

wd

2

INVENTORS
T ek o/
ATTORNEYS




March 24, 1953 D. L. GETZ ETAL 2,632,499

FLOW STABILIZING DEVICE FOR GUN-TYPE OIL BURNERS

Filed Jan. 16, 1948 | 3 Sheets-Sheet 2
| 38 31 95\ _—30
Bl -\él: 87
—d 155 86
. 175

){f—a _IO5 ,

R50 R54 R55 -

R5Z

R53 Rb4w

Qttorneys




March 24, 1953 D. L. GETZ ETAL 2,632,499
. FLOW STABILIZING DEVICE FOR GUN-TYPE OIL BURNERS

Filed Jan. 16, 1948 3 Sheets-Sheet 3

Fig-4 60 ‘i[w 37 381044457 7% g6
- 32 » 4lgs
33 / 87
: — 147 327
S 5 5
35 42 88
62~ | R 72599
N, 175 79 1775
\'\,’ 7 7 >
63”7 /La“ , R54 -
6/ Z534_L 256 @—6 '?
5 52 R0 270 | 7z

s AN ,—
. PSS SN AN
IIIIIIIIIIJA’J&"‘ 3

I/ZIIIIIIII.‘((/:\\m \i d
= SIS 2,

£00 R52
25OIL : “/55
260

.....

7 /7 7 N\
SR 263 256 254 R57

3R
Fig-8 * 271
22l .
220 270

le\g ' 233 ¢
R10- Z

AN Y,

Cttorneys




Patented Mar. 24, 1953

2,632,499

UNITED STATES PATENT OFFICE

FLOW:STABILIZING DEVICE:FOR GUN-TYPE
. OILBURNERS

Delniorid ‘L, ‘Getz ‘and Robert 0. Hedges, Spl‘mg-
field, “Ohio, assignors to The ‘Steel Products
“Engmeermg Conipany, Springfiéld,‘Ohio, a cor-

“poration :¢f ‘QOhio

_Application-January 16, 1948, Serial No. 2,713
(C1. '158-<36) ‘

‘4-Cldims,
1 ‘
This-invention relates. o .oil burners.for heat-
ing.purposes-and the.like. -
-One .of -the. prmclpal obJects of the ' invention
iis to.provide:an oil :burner for: ~heating purposes
-which. is. .of :improved,.simple .and réeliable eon-
" .struction, which does-not. require frequent.servic-
ing or adjustment, and which will assure. steady,
Amiform;quiet-and.efficient.combustion.
. -~Another -object .is -to, prov1de an .oil burner .in
swhich the Hquid fuel .is supplied at a metered
rate o -an.atomizing pump .and ;mixed with air
sforidelivery.to a:flow stabilizing . device. in which
‘thefuel is separated from the air and then de-
Jdivered ‘to the ‘nozzle in. a steady -and .constant
sflow - under -balanced :pressure -conditions un-
affected by-pulsations in the:supply pressure for
sremixing with:the-air and combustion.

-An additional object-is-to-provide-an oil-burner
shaving-a flow:stabilizing-device-which is adapted
0 separate the -atomized :mixture -of liquid fuel
sand air for separate-delivery 4o -the nozzle -and

which includes-:a chamber for entrapping -air to
-sérve:as-a. cushion for damping:out:pulsations in
“the:fuel supply pressure and facilitating delivery
~of:a steady-and-constant flow of liquid fuel-to the
“nozzle.

Tt:is 'also-an‘object :of the invention :to provide
sai flow:stabilizing “device :forran -oil:burner: which
Jincludes :a - differential - diaphragm -responsive o

- thie weight .of :thee liquid fuel effective thereon to
.regnlate the rate of supply .of.fuel 4o the: nozzle
sand.which also’includes:a valve controlled by the
+diaphragm: and-constructed . for iself=aligning:op-
~eration therewith -and with :its valve orifice ‘to
siinimize Triction andresulting erratic operation.
:Other-objects and advantages of the invention
will be apparent from :the:following. deseription,
sthe ‘accompanying drawings: and ‘the ‘appended
Jelaims.
In the drawings, in which like characte¥s:of
yeferénce designate like parts throughott—
Fig..1:is:a diagrammatic view of an: oil-biurner
~systemrinadcordance with the invention showing
igchematically-the ‘operative relation of the parts
“and 4he baths of How-of fuel theréthrough;
iFig, "2 is-a “view .invear :elevation ‘of “the 0il
'burner
. Fig. 37is ‘a’ view Showing ‘the ofl‘burner ‘in -side
“glevation with a  portion ‘of thee-‘combustion head

broken away to illustrate details of ‘ternal ‘con- ;

“struction and-arrangemernt;

“Wig. 41§ 4 view ‘partly in rear elevation and
“partly in vertical section oh the line'4—4 of Fig.'3
and also of Tig.’5;

: ig. 5 1s ' view In vertical sectxon ‘on“the line
of ‘Fig.2'and ‘dlso of Fig, 4
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‘alterhating shott and loiig dash lines.
‘metering pump 30, an atomizing air pump 31 and
‘a fan or blower 32 ‘for supplying secondary “air
‘are all driven by ‘an electric mmotor ‘33 throuéh
‘shaft ‘34 having aflexible ‘connection '35 to' the

2
Fig. 67is:dn ‘enldtrged" detall ‘view-of“the nohzle,
the view beitig in' section substantially on' ‘theine
6—6 of Fig.'7;
Fig. 7°is ‘8 détail view ‘of ‘the ‘nazzle on-a ‘still

larger.scale taken in‘sectionsubstantially ‘on the

line 1—T of ‘Fig.’6; ‘and
‘Fig. 8 is’an enlarged fragmentary view:of ‘the
‘metering vaive and differential -diaphragm ‘of‘the

“fiow stabilizer.

‘Referring ‘to ‘the ‘drawings, ‘which ‘iflustrate &

_preferred ‘embodiment ‘of ‘the ‘invention, Fig. 1
illustrates schematically the- operatlve relation' of

the ‘main’ ‘comporient parts ‘of “the oil’ burmel ahd
the paths.of fiow of fuel therethrough——the ‘ol
‘being represented by ‘sHort ‘dash liries, the air by
Tong dash liries, ‘and ‘the Tixed ‘oil ‘and ail by
‘An ‘6il

drive ‘shaft 3¢ of the motor. . A .daiiper 37 in-
‘cluding ‘an adjustable slotted sleeve member 38
controls the supply of air ‘to the blower32.

The 011 Irom a supply tank 40 is 1n1t1a11y ad-

jstramer 41 and’ a.tapered shutoff ‘valve #2 carried

by the rod 43 of a pistoh 44 in a pressure ‘chamber
45 ‘in “the ‘top of ‘the.metering pump. A Sprihg
‘46 norimaliy biases piston 44 to'a posmlon tlosihg
valve 42. A Jbressure. connection ‘47118 prov1ded
fromthe atomizing &ir pump 31 to the pressuxe

.side of piston 44 so that when the biufher is

‘Started, the pressure from plump 31 acts toove

Lthe piston against spring 46.10 a position opening
valve 42 to admit.oil to the metermg .puinp. .‘The

low pressure side of piston. ‘44 is vented to.the

‘stiction side of the pump 31 as indicated at 48.

“The metering pump 30 supplies.oil.at a metered
rate to.the atomizing pump 31, which -mixes-this
oil with air.and supplies.the. resultmg atomlzed
mixture to.a flow stabilizing device indicated. gen-

_erally at 50.and described in-detail- heremafter in

connection with Figs.5.and 8. The.flow stabilizer
50 includes.a chamber 51 in which the atomized
mixture.is allowed to.separate into-air.and.liquid
oil. ‘The air is transmitted through. a tube 52 to

~the nozzle in the ‘combustion head 55 to-serve as
‘primary air.
-generally :at-56 ‘controls . the ssupply ‘of - oil ;froth

:A -differential ‘diaphragm indicated

the flow ‘stabilizer -80 ‘to the nozzle, the ‘oil being
transmitted ‘o :the nozzle ‘through a “tube 357

“mounted ‘within the ‘air-tube 52. ..At the ozzle,

the Mquid oil and pritary -air ‘are -mixed 4and

55 “ignited by a spark inducedbetween the electrodes

68, andthe secondary air is-supplied thereto from
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the blower 32 as described in detail hereinafter
in connection with Figs. 5 to 7.

The general construction of the burner is illus-

trated in more detail in Figs. 2 to 5. As shown,
it includes a main supporting frame or casting
forming a casing 89 having an adjustable base
61. The motor 33 is mounted at one side of the
casing 69 and is connected through the cable 62
with a high voltage transformer $3 which is also
mounted on the side of casing 68. The casing
608 forms a housing for the fan or blower 32 and
is provided on its side opposite the motor with
an inwardly extending flange 65 forming an air
intake passage for the blower from the damper
31, which is bolted to casing 8§ adjacent this
flange 65 as shown in Fig. 4. The atomizing air
pump 31 is supported on the main frame by being
bolted to the damper 37, and the oil metering
pump 30 is in turn bolted to the pump 3i. A
removable cap 68 on the side of casing 69 pro-
vides ready access to the terminals of trans-
former 63 for connecting the lead cables 61 to
the electrodes 58 at the nozzle.
" "The construction and operation of the oil
metering pump 38 are shown in detail in our
copending. application Serial No. 188,450, filed
October 4, 1950, as a continuation-in-part of the
present application. As shown, the pump in-
cludes a casing 715 defining a main chamber 17
which initially receives the oil from tank 40 ad-
mitted by valve 42, the lower end of this cham-
ber being closed by a cover plate 18 provided with
a drain plug 78. The upper part of casing 75
is formed to define the pressure chamber 45 for
piston 44, and the pump casing is also formed
with an intake chamber 85 for receiving oil
transmitted by strainer 41, which is mounted
adjacent chamber 85 in a cover 8% bolted to the
‘outer side of casing 75. Cover 8% is provided
‘with a fitting 87 for connection to the oil line
“from the supply tank, and it is also formed with
a boss 88 for receiving the outer end of drive
_shaft 84 as shown in Fig. 4. The oil entering
chamber 85 is transmitted to chamber 77 through
“the passage 88 controlled by the tapered valve
42 as already described in connection with Fig.
‘1.7 An adjustable air vent 85 for chamber 17
‘is provided in the top of casing 75 as shown
“in Figs. 2 and 3.

“The pump casing 75 is formed in its lower part
‘to define a pair of coaxial eylinders 99 each hav-
ing a piston 188 mounted for reciprocating and
oscillating ‘movement therein. Each cylinder is
provided with-an intake port 18f from chamber
1T and an outlet port {02 spaced angularly from
‘port, 101 and leading to a passage (03 in casing
1% having a discharge port leading to the atom-
izing air pump 3{. A plug {85 serves as a re-
“movable closure for the outer end of each cyl-
-inder 99. Each piston 188 has a pair of grooves
106 and 107 in its outer surface adapted to reg-
‘ister with ports i6{ and 182, respectively, these
-grooves being spaced angularly by an amount

less than the angular spacing of ports 101 and:

102 so that only one groove and port can be in
registry at one time.
The reciprocating movement of the pistons in
‘cylinders 99 is produced by an eccentric crank
pin 110 at the lower end of a crank {{{ mounted
within chamber 77 and driven through .a worm
gear {14 formed integrally therewith and mesh-
ing with a worm portion {5 of shaft 88. Crank
pin 110 engages the inner ends of pistons (90,

15

20

25

30

35

40

50

60

65

70

and a rocker 120 cooperates with shaft i#{ to--

»provide for oscillating movement of the pistons
at each end of the strokes thereof sufficient to

75

cause the grooves 106 to register with ports 10f
during the suction strokes of the pistons and to
cause grooves 107 to register with ports 102 dur-
ing the pressure strokes of the pistons.

This oscillating movement of the rocker 120
and pistons 1080 is effected in timed relation with
the reciprocating movement of the pistons by
means of upwardly projecting cam lobes 126 ar-
ranged at diagonally opposite positions on the
sides of rocker 12¢ in cooperation with an in-
tegral cam portion 139 of crank fif. This cam
130 is arranged in such angular relation with
the crank pin 110 and the axis of crank (! that
its leading edge will contact and bhegin to de-
press one cam lobe 128 just as its trailing edge
clears the other cam lobe 128, this point in the
revolution of crank II{ representing the end of
the suction stroke for one piston and the end of
the pressure stroke for the other piston. In ad-
dition, the total angular extent of cam 139 is
such in relation to the cam iobes 126 that rocker
120 is held in substantially fixed position during
the full stroke of each piston and is then rocked
with the pistons as the crank pin ({0 passes over
dead center in preparation for the next strokes
of the pistons.

The construction and operation of the atom-
izing air pump 3f are shown in detail in our
copending application Serial No. 188,451, filed
October 4, 1950, as a continuation-in-part of the
present application. The pump housing {49 is
formed with a pair of overlapping cylindrical
chambers - {14! and {42 extending completely
therethrough, the chamber 141 being of larger
diameter than chamber 42. A cylindrical rotor
145 of smaller diameter than chamber 41 is
mounted therein for rotation with shaft 34 ec-
centrically of chamber 141. The rotor 145 is
partially hollowed at 146 for purposes of balance,
and it is provided with a suitable oil seal 147
adjacent gasket {44 as shown in Fig. 4.

The oil from the metering pump 38 enters the
chamber {41 through a port indicated diagram-
matically at 153 (Fig. 1) which opens into cham-
ber {41 adjacent chamber $42. The air for mix-
ing with the oil in chamber 144 enters the pump
initially through a port 155 (Fig. 2) in the outer
surface of housing 140 and flows to chamber 41
through a sinuous groove forming an air muffler
and indicated diagrammatically at {57 in Fig. 1.
A discharge or outlet passage 168 is provided in
pump housing 148 on the opposite side of inlet
183, the outlet passage 160 opening into cham-
ber 142 and communicating therethrough to
chamber (41. A fitting {61 is mounted at the
outer end of outlet (60 to provide a connection
to a pipe or hose 162 (Figs. 2 and 3) leading to
the flow stabilizer 59 as described in connection

_with Fig. 1.

A valve 175 is mounted for rocking movement
in chamber 142 to control communication be-
tween inlet 153 and outlet {68 as the rotor {45
revelves. This valve 175 is mounted on a pin or
dowel 177 positioned concentric with chamber
142 and set in pump housing 75 and air damper
37 as shown in Fig. 4. A spring 189 provides a
constant biasing force urging the valve (15 into
continuous contact with the rotor {45 as the
latter revolves in chamber 1£1.

It will accordingly be seen that the valve 175
is at all times effective to prevent communica-
tion between the inlet passage 153 and the outlet
passage 180 through the chamber {42 or the
lower part of the chamber [41. The only com-
munication from inlet 153 to outlet 80 is thus
through chamber {41 in the direction of rotation
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of*the rotor- 145, During the major part of each:
revolution; the rotor-acts to-separate chamber
141 ‘into two: portions which constantly: vary in-

size-‘and- constitute a suction portion connected
with the inlet passage 153-and a pressure portion
connected with the outlet 180.
of the two chambers and rotor 145 are-such as
to provide ‘@’ total capacity- for the chambers
which ig in ‘excess of the:effective: capacity of

fills compartment 207, its weight exerts pressure

on the bottom of the ouaphragm unit 86, forcing:

valve pin 230 upwardly to a seated position of its
upper end-232 with respect tovalve seat-225 and

The relative sizes:

@

compartment: 207 i§ completely full; the: liguidi
oil'overflows wall 205 and begins:to fill’ the: innei:
compartment 206; and-at-the same time it'entraps-
air in the compartment 224 '
As the level of liquid rises'it-compartient: 2086;.
it’ exerts. g- force-against the top . of diaphragm
unit' 56 counteracting: the force of the Hquid:in
the outer compartment 207. Since the effective
ares of compartment 206'i§ greater than that of

the cylinders' 83 in' the oil pump- 39, and sihce’ 19. compartment:207; the: diaphragm: will: begitt to:
it does not fill this space, a quantity: of- air is move downwardly: as soom g3 the liquid’ in: tHe:
also taken in sufficient to make up the deficiency. compartment 206 rises to a:point where its weight
The resulting mixture of oil and air is-then forced balances - the weight of the liquid above the-level:
out ‘through the discharge passage (60, ‘ of the diaphragm ih the outer compartment 207T..
The  atomized mixture of oil and gir from 15 This moevement of’ the diaphragm. allows:valve:
pump-31-is transmitted through the pipe or hose pin: 230 to move similarly downward- away: froms:
162-to-the- flow: stabilizing- device: §9, which:in-. valve: seat 225, thus: permitting the liquid:oil to:
cludeés & housing 200 (Fig. 5) bolted within: cas= begin: to: Aow upwaid through passage:223:to. the:
ing 60-and defining therewith: the chamber §i. riozzle. The more the:lgvel rises within comparts.
A casting 20( is mounted in chamber §{ for slid- g3 ment:206; the more the diaphragm will inove:to
ihg-movement on two pins 282 set-in the wall inecrease the opening past thé:tapered. valve:pors:
of Housing 200, and a spring 283 is positioned: tion.231-and allow-more liquidifuel to pass:to:the-
to exert tension between casting 201-and the:ad- nozzle until a balanced position is reached’ at:
jacent wall of casing 60 to urge casting 281 in: .. which- the amount. of liquid: fuel entering the
. the-direction of the combustion head. The tube o5 chamber §! and the amount.leaving by way: of:
b2:is fixed 1;1 the er;g vzall ofh housmgsz‘l@o in Ol?tﬁn passfage 21;33 will be:equal.
commumca ion wi he. chamber and’ the After a-balanced position:of: the Valve and - dia=-
tube 57 extends through-tube 52 and is secured phragm is reached, the rate at which: the liguid:
to ‘casting 20[5 2for m?lvement ztolaerewith‘ with re-  oil ﬂé)ws thtrough.th'e’ chambetttwi‘ll' remain at- &’
- "speet to.tube and housing oy . constant rate equalto the output of the oil:meter=-
“The casting 20F includes an annular wall: 205’ 30 ing pump: 3¢, If there is a:change in:the:output:
whieh: divides chamber: 8- into inner and outer of  the: metering pump; the:resulting. charge: in:
compartments 2086 and 207, respectively, -having: the level of liquid in.compartment.206: will pro=
open communication at the top of the upper edge’  duce: a corresponding: movement . of’ the dia
of wall 205  The dimensions of wali 285 are such 35 phragm unituntil & balance:isagain:regched. It
- ag-to-give the inner compartment 206 a - substan- should also:be.noted.that: the: air:-entrapped. in:
tially gredter area in horizontal section than'  the'compartment.221 acts as:a cushion to absorh:
outer compartment: 207. - The lower end of wall pulsations in:the fuel supply line from the pump:
205 terminates ‘above the bottom wall of housing 31, this. cushioning action: being: augmented: by:
200 .and: is closed by the differential diaphragm 40 the air at the top of chamber §{:and also by the:
unit 56, which. includes ‘& flexible member 210 free action of the diaphragm, thus. assuring &
(Fig. 8) "of rubber or like suitable material: pro- steady and constant flow of fuel to the nozzle:
vided with reinforcing plates 21l and 212 and a The: construction. of: the: combustion head" is
suplupozrggng iing tz; 13 bzollgeﬁ to the bottom dedge of: beit:ﬁrc()iwtn itn Fifgs:, 340:7: 'An‘zouteréa,n_: tube 250:
wall: button aving-a, ground. upper is-bolted to the front: part of casing:60 by means:
surface 216 is secured in:the center of the dia=~ 45 of: g supporting: ring 251 andiopens directly into:
phragm.unit-as shown in Fig. 8. the:interior -of: casing: 60; and an outer air cone
A bell-shaped portion 220 of casting 204 forms. 252 is bolted in the outer endof: tubg:250. Amn:
gﬁ ;hirt? gompaftmgnt 1_'2-"-1_’1‘ within ccamga;‘tment-: inner. air' cone. 253 is: mounted: within the ouber:
06 which is closed at: its:upper end but com= end of: tube 250 gnd.includes inclined air- swirl
munieates atits:lower end with the-compartment: 50 plates or: fins 254; which- are- integrally: formed
206. A hollow boss or stem portion 222 of easting with o1 otherwise secured to cone 253 and extend
201 extends downwardly within compartment 22 i- outwardly into the annular passage 255 between
to provide a connection through its internal pas—  cone 258 and the inner surface of tube 250. - Cone
sage 223 with a: passage 224 in the . upper part of 253 may be readily-secured in position: by form--
the casting 201 leading into the tube §1.. The 55 jne two. of the plates 254 to receive a mounting
lower end of passage 228 includes a countersunk.  gorew for attachment to tube 250, as indicated
valve seat 225 and a diverging outer-mouth por- at 254z in Fig. 3. The rear end of cone 253 i§
tion 226 as best shown in Fig. 8. This passages. s, 04 in its lower part with an integral bafile
controlled by a valve pin 230 having a ftapered 1450, 256 partially closing the entrance to-the
upper portion 231 terminating in a rounded upper: 60 assage 257 within th 253 and thus limit
end 232 adapted to engage valve seat.225. The p tr;g Wi 1? e cgne and thus Jmig:
lower end of valve pin 230:has a ground surface Hzig e argount °1 se(}on ary air released closely
233 supported on the complementary ground. sur- adjacent the-outlet of the nozzle, this arrange-
face 216 of button 215.. ment having been found to' give combustion’ of
* In.the operation of this part of the burner, 65 increased efficiency in- operation. In this con~
the atomized mixture entering the flow stabilizer  Dection, reference is made to our co-pending ap~
from pump 31 separates in chamber 51, the liquid blication Serial No. 188,448; filed October 10, 1950,
" oil dropping initially into compartment 207 and” 85 a-continuation-in-part of the present applica-
the air filling the remaining space and then pass-- tion: o S
ihg to the nozzle by way. of tube 52. As the oil 7o The construction of’ the nozzle is:showr-in*de~

tail in Pigs; 6-and 7. It includes an outer or jet
portion- 260~ and  an ihner- or- swirl portion 264:
The jet 260 has a tapered discharge orifice 262"
at its outer-end and’is mounted‘on the front end

thus-closing-the-oil passage-to the-nozzle; When 7 of titbe-52, which is inr-turn ‘supported substan=
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tially eentrally of tube 250 by a bracket 263 which-

also supports the electrode cables 6§71 and elec-
trodes §8. The nozzle is thus held in substan-
tially centered relation with the inner air cone
253 as shown in Fig. 5.

The swirl portion 261 of the nozzle is mounted
on the front end of tube 57 and has sliding clear~
ance within jet 268 but is normally held with its
front end in contact with the front end of the
jet by the action of the spring 203 in the flow
stabilizer 50. Swirl 261 has a hemispherical but-
ton 265 at its front end which is thus normally
held within the larger end of the jet: orifice 262
to assure proper jet action. A plurality of axially
extending grooves 270 are formed along the outer
surface of swirl 261, and similar grooves or slots
271 are cut in the front end of the swirl, each
slot 271 connecting with a groove 218 but being
angularly arranged as shown in Fig. 7 to give
& spiral or swirl effect to fuel passing there-
through. Each groove 270 is also connected with
the interior of sw1r1 281 by a radially arranged
passage 272.

It will thus be seen that liquid fuel from the

chamber 206 in the flow stabilizer travels through
tube 57 to the swirl 261 and out through the pas-
sages 272 into greoves 279. In the meantime,
the air from chamber 51 travels through tube 52
under pressure and throcugh the grooves 2786,
where it picks up the liguid oil and is discharged
through orifice. 262 with a swirling effect im-
parted by the angular arrangement of slots 271
for combustion with the secondary air supplied
through passages 255 and 257 from the blower
32. At the start of each burner operation, a spark
is ‘induced between electrodes 58, and the sec-
ondary air passing through passage 257 blows the
spark into the atomized mixture of air and liquid
oil discharged from orifice 262 to effect.ignition
of the fuel. Thereafter the burner will continue
to operate so long as fuel is supplied to the
nozzle.

--In the operation of this oil burner system as
a whole, the liguid oil from tank 40 passes through
strainer 41 in sufficient volume to fill the cham-
ber 85 in oil pump housing 75, but valve 42 pre-
vents the oil from entering chamber 17 as long
as the motor 33 is idle. As soon as the motor is
started, it sets the two pumps in operation, and
the pressure air from the atomizing pump 31 is
supplied as described to the pressure chamber 45
in the oil pump to move piston 44 to a position
opening the shutoff valve 42, thus allowing oil
to flow into and fill the chamber 71. This oil
is then drawn into the cylinders 89 and then
pumped .to the atomizing air pump for mixture
with air and delivery to the flow stabilizer 56, the
oil thus providing continuous lubrication for the
air pump 3{. ;

The atomized mixture of oil and air entering
the flow stabilizer separates in chamber 51, with
the oil collecting first in compartment 207 and
then overflowing info compartment 208 as already
described until it reaches a height in the inner
compartment 266 sufficient to cause the differ-
ential diaphragm to begin opening valve pin 230.
When this occurs, the coatinued weight of the
fuel and the pressure of the air in the upper part
of chamber 51, which amounts in operation to
approximately 3 pounds gage pressure, forces
the oil up through passage 223 and through the
tube &7 to the nozzle, the action of the flow
stabilizer in separating the fuel mixture having
the combined effect of providing an even flow
of oil to the .nozzle hy the action of the valve
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230 as described and also eliminating pulsations
from the atomizing air pump 31 by means of
the dampening chamber 22i. At the nozzle, it
is mixed with the primary air flowing through
tube 52 from chamber 5f and is discharged
through the orifice 262 as a swirling atomized
spray. This spray is ignited by means of the
electrodes 58, as described, for combustion with
the secondary air supplied by the blower 32
through the tube 250 and the annular passages
255 and 251.

The burner will continue to operate at a con-
stant rate so long as the oil output of the meter-
ing pump 36 remains constant, a steady and even
flow of fuel to the nozzle being provided by the
action of the flow stabilizer as already described.
If this output changes, the change will be com-
pensated for by the action of the differential
diaphragm to stabilize the operation of the burner
at the new output level. When the burner is
shut off, by stopping motor 33, the valve 42 closes
to shut off the further supply of oil to the meter-
ing pump, and any liguid oil remaining in the
nozzle and tube 57 will tend to drain back into
the flow stabilizer in preparation for the next
burning cycle. Also, any oil which may have
entered the pressure chamber 45 will similarly
drain back into the atomizing pump. When
the motor is restarted, substantially the same
cycle of operation will take place except that
since. the fiow stabilizer is already filled with
liquid oil, there will be no time delay for filling
the compartments 206 and 2917, and ignition will
take place almost immediately.

While the forms of apparatus herein described
constitute preferred embodiments of the inven-
tion, it is to be understood that the invention
is not limited to these precise forms of apparatus,
and that changes may be made therein without
departing from the scope of the invention which
is defined in the appended claims.

‘What is claimed is:

1. A flow stabilizing device for use in an oil
burner of the character described to receive a
mixture of oil and air for separation and sepa-
rate delivery of the air and liguid oil to the burner
nozzle, comprising a casing forming a closed
chamber, said chambker having an inlet adjacent
the top thereof to receive said mixture for sepa-
ration into air and liquid o¢il, means for conduct-
ing said air from the upper part of said cham-
ber to said nozzle, means forming inner and outer
compartments in said chamber having open
communication at the top thereof, a flexible dia-
phragm forming the bottom of said inner com-
partment and spaced above the bottom of said
outer compartment, said inner compartment hav-
ing greater area in horizontal section than said
outer compartment, means forming a passage
opening into said inner compartment for conduct-
ing oil therefrom to said nozzle, a valve for con-
trolling said opening, and means operatively
connecting said valve and said diaphragm to pro-
vide for regulating the position of said valve with
respect to said passage opening in accordance
with the difference in the pressures effective on
said diaphragm in said inner and outer com-
partments.

2. A flow stabilizing device for use in an oil
burner of the character described to receive a
mixture of oil and air for separation and
separate delivery of the air and liquid oil to the
burner nozzle, comprising a casing forming a
closed chamber, said chamber having an inlet
adjacent the top thereof to receive said mix-
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ture for separation into air and liquid oil, means
for conducting said air from.the upper part of
said chamber to said nozzle, means forming in-
ner and outer compartments in said chamber
having open communication at the top thereof,
a flexible diaphragm forming the bottom of said
inner compartment and spaced above the bot-
tom of said outer compartment, said inner com-
partment having greater area in horizontal sec-
tion than said outer compartment, means form-
ing a passage opening into said inner compart-
ment for conducting oil therefrom to said nozzle,
a valve pin for controlling said passage opening,
and a button carried by said diaphragm and en-
gaging the lower end of said valve pin to regulate
the position of said pin with respect to said
opening in accordance with the difference in pres-
sures effective on said diaphragim in said inner
and outer compartment, said valve pin and said
button having cooperating ground surfaces pro-
viding for self alignment and minimum friction
between said valve pin and said passage opening.

3. A flow stabilizing device for use in-an oil
burner of the character described to receive a
mixture of oil and air for separation and separate
delivery of the air and liquid oil to the burner
nozzle, comprising a casing forming a closed
chamber, said chamber having an inlet adjacent
the top thereof to receive said mixture for sepa-
ration into air and liquid oil, means for conduct-
ing said air from the upper part of said chamber
to said nozzle, means forming inner and oufer
compartments in said chamber having open com-
munication at the top thereof, a flexible dia-
phragm forming the bottom of said inner com-
partment and spaced above the bottom of said
outer compartment, said inner compartment hav-
ing greater area in horizontal section than said
outer compartment, means forming a third com-
partment within said inner compartment and
closed at the upper end thereof, said third com-
partment communicating with said inner com-
partment at the lower end thereof to receive and
entrap air when said inner compartment is filled
with oil above the level of the bottom of said
third compartment, means within said third com-
partment forming a passage adapted to receive

* oil from said inner compartment for delivery to

said nozzle, a -valve for controlling said opening,
and means operatively connecting said valve and
said. diaphragm to provide for regulating the
position of said valve with respect to said open-
ing in accordance with the difference in the pres-
sures effective on said diaphragm in said inner

_-and outer compartments, said entrapped air with-
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in said third compartment providing a cushion
damping out variations in pressure in the fuel
supply line to said chamber and promoting a
steady and constant flow of liguid fuel to said
nozzle.

4, A flow stabilizing device for use in an oil
burner of the character described to receive a
mixture of oil and air for separation and separate
delivery of the air and liquid oil to the burner
nozzle, comprising a casing forming a closed
chamber, said chamber having an inlet in the
upper part thereof to receive said mixture for
separation into air and liquid oil, means for con-
ducting said air from the upper part of said
chamber to said nozzle, means forming inner
and outer compartments in said chamber hav-
ing open communication at the top thereof, a
flexible diaphragm forming the bottom of said
inner compartment and spaced above the bot-
tom of said outer compartment, one of said com-
partments being positioned to receive said oil
directly from said inlet to provide for initially
filling said inlet with oil and subsequent spill-
ing of said oil into the other said compartment,
said other compartment being of greater area
in horizontal section than said one compartment,
means forming a passage opening into said cham-
ber for conducting oil therefrom to said nozzle,
and a valve supported by said. diaphragm for
controlling said opening to provide for regulat-
ing the position of said valve with respect to said
opening in aceordance with the difference in
the pressures effective -upon said diaphragm in
said compartments.

DELMOND L. GETZ.
ROBERT O. HEDGES.
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