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The invention herein disclosed relates to burner 
apparatus adapted for the vutilization of ?uid 
fuels of liquid or semi-liquid character including 
especially hydrocarbon oils of various densities 
and- viseosities. - 

The invention contemplates the discharge of 
the fuel in a relatively thin-walled spray readily 
permeable by the stream or streams of air gen 
erally supplied to produce a combustible mix 
ture, thespray being desirably of hollow frusto 
conical formation to afford a maximum amount 
of surface exposure to a surrounding envelope 
of combustion air. ‘ 
For the successful burning of a fuel oil, regard 

less of its grade, it is’ essential that the oil be 
completely atomized to a very ?ne mist, and fur 
ther that the atomized oil‘ be thoroughly mixed 
with suflicient air to assure complete combus 
tion. . 

In order to provide the necessary high degree 
of atomization, it is proposed by this invention 
to utilize a ?uid such as steam, air, or other gase 
ous medium to effect atomization of the fuel, 
with both‘?uids under suitable pressures, and 
preferably to divide the total fuel and steam, for 
example, into relatively small unit quantities so 
that a predetermined portion of the atomizing 
medium may be mingled with a predetermined 
portion of the fuel and the separately mingled 
unit portions discharged individually from the 
burner. 

It is also an object to direct divisional quanti 
ties of the fuel through a series of separate pas 
sages and to direct divisional quantities of the 
atomizing medium through a second series of 
separate passages intersecting with the ?rst 
named passages, the resulting unit mixtures be 
ing discharged through a series of outlet passages 
in a spray of the desired formation. 
An additional object contemplates a series of 

outlet passages diverging in the direction of dis 
charge from a common central axis to provide 
a spray of hollow truncated form. 
Another object is to provide a circular series of 

passages for the fuel and atomizing medium re 
spectively, each passage of one series converging 
with a passage of the other series at an acute an 
gle to effect atomization of the fuel at minimum 
pressure requirements. 
A further object is to provide an atomizer hav 

ing a circular series of inlet passages for each of 
two different ?uids, one ?uid being oil for exam 
ple and the other a ?uid atomizing medium such 
as steam, the passages of one series converging 
toward a common central axis and intersecting 
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passages, of the other series; the passages of one 
series being extended to form a series of outlet 
passages for the resulting mixture. _ 
More speci?c objects relate to a form of atom 

izer‘ in which the series of intersecting inlet pas 
sages‘ together with the outlet passages are 
formed within a single member, thereby simplify 
ing manufacture and assembly and‘ assuring a 
?xed relative disposition of passages throughout 
service; also, to a form of atomizer adapted for 
operation over a wide range of capacities under 
control of the applied fluid pressure or pressures.’ 
Other objects relate to directing air in suitable 

relation to the discharging stream of atomized 
fuel to provide a fuel-air mixture of optimum 
combustion characteristics. ' 

A more complete understanding of the inven-‘ 
tion will be had from the description to follow, 
whereby the foregoing objects and others are 
made more apparent, and various features of the 
invention more fully explained, particularly with 
respect to a selected embodiment of the inven 
tion as illustrated by the accompanying drawing, 
in which: ' _ 

Fig. 1 is a longitudinal assembly view, mainly 
in section, of a ?uid fuel burner constructed in 
accordance with my invention; 

Fig. 2,is an enlarged longitudinal section show 
ing details of the atomizer assembly included in 
Fig. 1; V 

Fig. 3 is an end view of Fig. 2, taken along line 
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‘ member constituting a part of the atomizer as- ' 
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‘Figs. 4, 5 and 6 are vertical sections along lines 
4-4, 5—-5' and 6-4 respectively, of Fig. 2, viewed 
in the directions indicated by the arrows which 
bear corresponding numbers; the lines 4-4 and 
5—'5 being in a common transverse plane; and, 

Fig. ‘7 is a longitudinal section of the sprayer 

sembly shown in Fig. 2. 
In Fig. 1 of the drawing, a burner embodying 

features of my invention is shown in operative 
position with respect to a circular burner opening 
Ill formed in an upright furnace wall‘ l2. The 
burner comprises a liquid fuel atomizer l4 dis 
posed axially of the ‘burner, opening it together 
with suitably arranged air directing elements for 
producing a combustible mixture within the fur 
nace de?ned by wall l2, the atomizer being 
formed with a series of circumferentially spaced ~ 
outlet openings l5 through'which atomized fuel 
is discharged in an outwardly expanding hollow 
conical spray. . 

Air is admitted to the burner from a duct l6 
and is directed into the combustion zone through 
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a metal ring structure It 
tapering inner end portion 20 disposed within the 
burner opening I0 and ?tted internally with cir 
cumferentially spaced air directing vanes 22. An 
impeller plate or di?‘usercone 20 is mounted 
adjacent the inner extremity of the atomizer I4, 
being supported on a tubular distance piece 28 
by which its longitudinal position relative to the 
atomizer and burner opening may ‘be adjusted,‘ 

.10 the impeller plate being formed with circum 
ferentially spaced openings 28 through which a 
central portion; of the combustion air is ad 
mitted to. the spray of atomized fuel upon dis-~v 

having an inwardly 

charge from the atomizer, the air passing through ' 
the impeller plate openings 28 being circumfer 
entially de?ected by blades 30 bent ‘inwardly 
from the metal of the cone 20 in forming the 
openings 28. The supply of air to the burner is 
under control of a series‘ of louvre plates 32 piv 
oted at their outer edges as at 30 adjacent the 
outer end of the ring structure I8 and at their 
inner edges as at 38 in a ring member 38 con 
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stituting a part of the operating mechanism by , 
which the pivotal positions of the plates 32 may 
be adjusted. Reference. may be had to U. S. 
Patent 2,260,062, T. B. Stillman, issued October 
21, 1941, for a more detailed disclosure of the 

. air directing elements above identi?ed. 
The atomizer I4 includes a body portion 40 

at its outer extremity formed with ?uid chambers 
or passages 42 and 44 communicating with ‘cor 
responding passages in a coupling member 48 
wherein inlet connections 48 and, 50 are provided 
for the admission of ?uids to the respective pas 
sages. For the speci?c embodiment, illustrated, 
the passage 42 will be described as intended for 
fuel oil ‘and the passage 44 for a gaseous atomiz 
ing medium such as steam, the passage 42 com 
municating with an annular passage 52 formed 
between the outer tube or barrel 54 of the atom 
izer and a central inner tube 58, and the passage 
44 communicating with the central passage 58 
constituting the bore of tube 58. ' 
A sprayer head or'nozzle 80 is removably ‘se 

cured at one end to the inner end of tube 58 
as by threads 82 and at its opposite end is formed 

~ witha ?ange >84 seated within the counterbore 
88 at the inner, end of the atomizer barrel 54; 
the nozzle having ?attened areas 81 at opposite 
sides for engagement by a wrench. , 
‘The face of the nozzle is formed with an annu 

lar groove 88 which is connected with the annu 
lar space ‘I0 surrounding the nozzle and thereby 
with the annular fuel snace52 by means of a 
series of circumferentially spaced holes 12 ex 
tending through ‘the ?ange 84. Fuel thus deliv 
ered to the groove 88 is admitted through diamet 

' rically positioned holes ‘I4 to an annular groove 
‘I8 in the face of an intermediate annular plate 
18 assembled adjacent the base of the sprayer 
plate 80. The nozzle is formed with a receiving 
chamber 82 of circular cross section for the 

_ atomizing ?uid, the chamber'being in open com 
munication with the ,c'entral atomizer passage 
88 and being connected by means of circumfer 
entlally spaced holes 84 with the centrally dis 
posed space 88 interiorlyof the annular plate ‘I8 
'and adjacent the base of the sprayer plate 80. 
A cap 88 having a threaded connection 90 with 

the ‘barrel 84 is formed with aninwardly extend 
ing ?ange portion 92‘ engaging a conforming 
shoulder portion 94 of the sprayer plate 80. to 

- thereby maintain the sprayer plate 80, the inter 
mediate plate ‘I8 and the nozzle 80 in their proper 
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' throughout with its longitudinal axis a straight 
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assembled ‘relation adjacent the counterbored end 
’of the atomizer barrel-80. 
The sprayer plate 80 is machined‘ from a'solid 

block of metal, the base of the plate being re 
cessed to provide'successive conical wall portions 
98 and 90 of di?erent' angula'rity and the outer 
face being beveled as at I00 to provide a conical 
surface ‘area for the location of the outlet open 
ings I8, the area I00 being concentric with the 
surfaces 98 and 98 and of substantially the same 
inclination as the inner surface 98,-the central 
area I02 of the face being imperiorate and sub 
stantially normal to the central axis. - 
The sprayer plate 80 is drilled-with two se 

of circumferentially spaced passages I04 and I08 
which intersect within the body of the block in 
substantially Y-‘-formation, the passages 104 ex 
tending entirely through the plate 80 normal to 
the inner and outer surfaces 98 and I00 respec 
tively and thus being inclined outwardly from ' 
the central axis in the direction of flow, the 
passages I08 extending partially through the 
plate 80 and being inclined inwardly toward the 
central axis to intersect and form junctures with . 
the passages I04. Each passage or port I04 or 
I08 is preferably of cylindrical formation 

‘ line in a plane with the central axis of the sprayer 

30 

35 

40 

50 

60 

70 

75 

plate, thelongitudinal axes of each port I04 and 
its intersecting or connecting port I08 lying in a _ 
common plane. , - , 

The inner end sections I08 of passages I04 
serve as inlet passages for ?uid entering from the 
central space 88 while the passages I08 serve as 
inlet passages for ?uid entering from the annu' 
lar groove 18 with which their inner ends are 
in register. If preferred, the groove ‘I8 may be 
formed in the base of the sprayer plate 80 instead . 
of in the plate ‘I8, in which case the plate ‘I8 may 
be made somewhat thinner since only the holes 
‘I4 need be formed therein. In certain instances, 
the plate 18 may be omitted entirely and the 
sprayer plate 80 placed in contact with the noz 
zle 80, the passages I08 then receiving ?uid di-, 
rect from the annular recess 88. Similarly, at 
the joint between the nozzle and intermediate 
plate, the annular groove 88.may, if desired, be 
formed in the adjoining face of the plate ‘I8 in 
stead of in the nozzle 80 as shown, or when plate 
‘I8 is omitted, in the base of the sprayer plate 80. 
The outer end sections H0 of passages I04 

which provide the outlet openings I8 are coun 
terbored to provide a greater ?ow area than the 
inner end sections I08 to accommodate ?uid ad 
mitted from the space 88 through such inlet pas 
sages I 08 together with ?uid admitted from the - 
annular groove 18 through the inlet passages I08, 
the outlet section IIO of each passage I04 thus 
constituting ‘an individual mixing chamber for 
divisional unit quantities of the fuel and atomiz 
ing medium. Each passage I08 Joins a passage 
I04 adjacent ‘the base of the outlet section H0 
and thus at a su?icient distance in advance of the 
outlet Opening I5 to afford a positive directional 
in?uence on the issuing mixture. ' 
Where the passages I08 are used for oil, and 

‘the passages I04 for steam, the oil pressure at. 
the juncture of the streams need only be su?l- ‘ 
cient to keep‘ the oil in contact and converged 
with the steam at this point, any excess oi‘cil 
pressure tending to‘ be more detrimental than 
bene?cial to satisfactoryatomization. Since it 
is desirable to maintain a relatively high pressure 
in the oil supply line for control purposes,’ the 
plate ‘I8 is inserted as described, with asmall 
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numberyof holes ‘I4 of small total ?ow area, to 
serve as a restrictor for reducing the oil pressure 
to the value required at the mixing zone. 
The machining of the holes or passages I04 

and I06 may be completed in a minimum num 
ber of operations due to each having a straight 
line central axis throughout its length, and since 
the holes are cylindrical and have intersecting, 
axes, it is convenient to machine all holes to a 
predetermined uniform size for any given series, 
and to form juncture openings of uniform size 
and shape at the intersections between holes of 
different series, to provide uniformity of ?uid 
?ow in all groups of passages. The machining of 
the passages I06 is further facilitated by leaving 
an excess of metal on the original blank, as indi 
cated by the broken lines in Fig. '7, for example, 
to provide a beveled drilling surface II2 normal 

10 

15 

to the central axis of each such passage, the ex~ ' 
cess of metal being subsequently removed to pro 
vide the ?nished base surface H4, 
The provision of conical surfaces 98 and I00 

normal to the axes of holes I04 at their ends fa 
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cilitates the accurate drilling of these holes be- . 
sides enabling their inlet‘ ends to be kept sepa 
rate and providing substantially circular edges at 
both ends for uniform distribution of ?uid to 
such holes and for symmetrical discharge of ?uid 
from each and throughout the group. 
The speci?c sizes of holes I 04 and I06, their 

number and disposition relative to the central 
axis are governed principally by the conditions 
to be met including for example. the kinds of 
?uids to be handled, their density or viscosity 
values, the capacity or range of capacities under 
which the atomizer is to be operated, and the ul 
timate character and angularity of spray de 

sired. When the ?uids involved are oil‘ and’ 
steam, it is customary to utilize the outer series . 
of holes I06 for the oil, and the inner series of 
holes I04 for the steam, the two ?uids being thor 
oughly mingled in the enlarged section IIO of 
passage I04 and the resultant mixture including 
the atomized fuel being discharged through the 
circular series of outlet openings I5 in the form 
of a thin walled conical spray. Under certain 
conditions, and with due regard .for their rela 
tive sizes, the fuel may be directed into the in 
her series of holes I04 and the atomizing ?uid 
into the outer series I 06. The atomizer may also 
be employed for mixing and spraying other ?uids 
including for example a condition wherein'both 
?uids are of a combustible character or, if de 
sired, wherein neither ?uid is combustible. . 
Under conditions wherein oil is admitted to 

the outer series of holes I06 and steam as the 
atomizing agent is admitted to the inner series 
I04, it is desirable to make the oil inlet passages 

‘I06 of greater cross section than the steam in 
let sections I08 of the passages I04, the mixing 
and outlet section IIO of the passage I04 having 
a cross section larger than the cross section of 
either of the passages I06‘or I08 to provide a ?ow ' 
area for the common outlet section III! approxi» 
mately the same or somewhat less than the com 
bined ?ow area of the separate inlet sections I00 
and I08. In the form shown, the included angle 

. of divergence A of the inner series of passages 
‘ I 04, including steam inlet and common outlet 
sections, is approximately seventy degrees, and 
the included angle of convergence B of the out 
er series of passages I08, for oil, about forty-five 

' degrees. 

The embodiment of such an atomizer in a 
burner as shown provides a combination whereby 
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6 
relatively high operating capacities are made 
available utilizing parts of relatively small‘dimen 
sions; for example, with sprayer'plate passages 
of suitable size and relationship, and with steam 
and oil pressures of suitable operating values, 
capacities up to about 2000 pounds of oil per hour 
being available with outlet openings I5 at a di 
ameter of about three-quarters of an inch, for 
an overall barrel diameter of about one and one 
half inches; capacities up to about 4500 pounds 
of oil per hour being available with outlet open 
ings I5 at a diameter of about one inch, for an. 
overall barrel diameter of about one and three 
quarter inches. . 
The angle of spray is substantially the same for 

-all capacities due to the directional effectlaf 
forded by the outlet ends of the diverging pas 
sages I04, and thus the spray cuts across each 
column or layer of combustion air at constant 
angle. Moreover, the oil is atomized close to its 
exit through openings I5 and is therefore in a 
state of complete atomization upon. discharge 
when it is immediately contacted by a whirling 
current of air directed through the impeller plate 
openings 28 to initiate combustion close to the 
atomizer tip; in practice, the normal adjustment 
of atomizer being to place the tip end flush with 
the furnace face of the impeller cone 24. forward 
of the position indicated in Fig. 1. . 
The small size of sprayer plate required results 

in a minimum area of the atomizer tip being 
exposed to direct heat of combustion, this being 
the central imperforate area I02 which is, ?at 
and subjected to the cooling effect of the atomiz 
ing steam in the closely adjacent chamber 86; 
the conical recess in the base of the plate serving 
to shorten the heat conducting path by reducing 
the thickness of metal between the exposed outer 
surface I02 and the inner wall surface 98; the 
introduction of ?uid to the chamber 86 through 
circumferentially spaced holes 84 adjacent its 
maximum diameter tending to maintain an active 
steam ?ow condition over the entire wall area 
of the recess for maximum absorption of heat 
from the metal of the plate; the introduction of 
steam to the chamber 86 through a circle of holes 
84 as shown also tending to maintain a condition 
of uniform steam pressure at the entrances to 
the passages I04. for uniform distribution of 
steam to suchpassages. - 

The burner may be operated over a consider 
able range of capacities, in general, for a steam 
atomizing oil burner of this description, the ca 
pacity being varied by regulating both the oil and 
steam supply pressures up to a. predetermined 
capacity value, and above that value by regulat 
ing oil pressure alone. Over the range where 
both oil and steam pressures are varied, it is cus 
tomary to maintain a steam pressure at about 
15 or 20 p. s. i. in excess of the oil pressure until 
the oil pressure' reaches approximately 1.25 p. s. i. 
For higher capacities, as the oilpres'sures are 
increased, there is ordinarily no further‘ increase 
required in steam pressure. It will be understood 
that the variations in oil or steam pressures or 
both‘ for various capacities are to be accom 
panied by suitable adjustments of the combustion 
air supply. When a steady pressure of oil is avail 
able, the burner may be operated at extremely 
low capacity requiring for example an oil pres 
sure of approximately only 2 p. s. i. As an ‘alter 
native to the above method of operation the steam 
pressure may be held constant at about 1.25 p. s. 1., 
a nominal value for maximum capacity opera 
tion, and the capacity varied by varying the oil 
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pressure only; While this simplifies the method 
of control to a certain extent it is somewhat less 
economical of steam than the method ?rst men 
tioned, particularly when operating at the lower 
capacities. , 7 

32 claim: ' 

1. A combination atomizing and spraying mem 
ber of one-piece construction adapted to atomize 
liquid received therein and to discharge said 
liquid in an atomized ~state in a series of annularly 
arranged jets, said member having oppositely dis 
posed transversely arranged inner and outer sur 
faces and having a series of circumferentially 
spaced ports extending therethrough from one 
of said surfaces to the other, each of said ports 
being of circular cross section throughout and 
having its axis of flow extending in a straight line 
normal to at least the inner of said surfaces, said 1 
vmember .having a series of circumferentially 
spaced ports extending partially therethrough 
from‘ the inner of said surfaces and terminating 
at locations intermediate said surfaces in junc 
tures with ports of said ?rst named‘ series, at least‘ 
one of said series of ports being tapered to effect 
said junctures and the ports of said ?rst named 
series terminating in said outer surface in a series 
of discharge openings arranged in a circle about a 
central imperforate area. > i 

2. A sprayer plate of one-piece construction for 
atomizing a liquid and for spraying said liquid 
in an atomized state in jets angularly spaced 
about a central axis, said plate having axially 
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displaced transversely arranged inner and outer _ 
surfaces and having a tapering series of circum 
ferentially spaced ports extending therethrough 
from one of said surfaces to the other, said plate 
having a tapering series of circumferentially 
‘spaced ports extending partially therethrough 
from the inner of said surfaces and terminating 
at locations intermediate said surfaces in junc 
tures with ports of said ‘first named series, each 
of said‘iport's , being of circular cross section 
throughout‘ and having its axis of flow in a 
straight line substantially coplanar with said axis, 
the ports of‘ said ?rst named series‘diverging in 
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forward surface centrally of said outlet circle 
being imperforate. ‘ 

.' 4. A sprayer plate having an annular portion 
of its forward surface of conical formation and 
a central portion of said surface substantially 
flat and normal to its central axis, the oppo 
sitely disposed rearward surface of said ‘plate 
comprising an annular portion normal to said 
axis and a central portion formed with a recess 
therein, said recessxhaying a, wall portion'of coni 
cal formation of substantially the same angu 
larity as the conicalannular portion of said for 
ward surface, a series of cylindrical ports ex 
tending through said plate in normal relation 

> to said inner and outer conically formed sur 
face portions, said ports having their inlets in 
a circle in the conical wall portion of said re 
cess and their outlets in a circle in the conical 
annular portion of said forward surface, a se 
ries of cylindrical ports extending into said plate . 
‘from the annular portion of said rearward sur 
face and terminating in junctures with said first 
named ports within the body of‘ said plate, each 
port of a series having its longitudinal axis in 
a straight line‘ and the longitudinal axes of 
ports forming each juncture intersecting in a 
plane with said central axis. 

5. In a liquid fuel burner for wide range op 
eration adapted for mounting in a furnace wall 
opening of substantially circular formationvabout 
a central axis, an atomizer arranged to extend 
axially of said opening having a sprayer plate 
constructed to discharge atomized fuel into said 
opening at varying fuel ?ow capacities in a se 
.ries of separate jets circumferentially spaced 
‘about said axis, said sprayer plate having a‘ se 
ries of circumferentially spaced outlet passages 
diverging toward their discharge openings in 

r the forward surface of said plate, said sprayer 
40 

45 
the directionof said outer surface and forming - 
a circle of "outlet openings in said outersurface 
marginal of a central imperforate area. 

3. Av member, of one-piece construction for 
effecting mixture of two ?uids' delivered there 
to and for spraying the resulting mixture in 
the formnof a hollow cone, said member being 
symmetrically formed about a central axis and 
having axially displaced forward and rearward 
surfaces, said 'member having concentric groups 
‘of circularly arranged inlet openings formed in 
its rearward surface, a series of inlet ports ex 

- tending into-"said member from the outer cir 
cleof'said inlet openings and converging to 

' ward said forward surface, a series of inlet ports 
extending into said member from the inner cir 
cle of said inlet openings and diverging toward 
said forward surface, each of said inlet ports‘ 
being of circular cross-section throughout and 

v having itscentral axis formed as a straight line 
in the plane of and inclined to the central axis 
of said member to cause each port of one ‘se 
ries to merge and form a juncture with a. port 
of the other series at a ‘location intermediate 
said surfaces, the ports communicating ‘with said 
inner circle of inlet openings having cylindrical 
extensions of constant diameter terminating in 
a circle of circumferentially spaced outlet open 
ings in said forward surface, the area ofsaid 
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plate having separate sets of inlet passage for 
liquid fuel and for a fuel atomizing ?uid re 
spectively joined to said outlet. passages within 
the body of said plate, each of said outlet and 
inlet passages having its axis of flow substan 
tially straight and coplanar with said central 
axis, means for delivering combustion air 
through said opening in a stream surrounding 
said atomizer sprayer plate, angina-diffuser cone 
coaxial with said sprayer " plate for impart 
ing rotational movement t5‘ an inner‘ layer of 
said air and for directing said rotating layer 
into intimate contact with the peripheral sur 
face of each of said jets adjacent their origin 
at said plate. ' _ . ‘ 

6. A sprayer plate. having concentric inner 
‘and outer circles of inlet openings formed in 
a surface thereof for the separate admission of 
liquid fuel and a, fuel atomizing medium, to 
gether with separate groups of inlet passages 
extending into said plate ‘from said openings. 

' and forming junctures between individual pas 
sages of one group ‘and individual pasages of 
the other, and a series of outlet passages ‘ex 
tending from said junctures to an opposite out 

‘let surface of said plate for dischargingatom 
ized fuel in a series of circumferentially spaced 
jets diverging in generally frusto-conical ar 

' rangement from said outlet surface, said outlet 
passages each being of substantially the same, 
form and flow area throughout its longitudinal 
axial extent and having its axis of flow'substantial 

- ly coplanar with-the axes of flow of the associated 
inlet passages, said outlet passages terminat 

- ing at said outlet surface in discharge openings ‘ 
76 circumferentially spaced at distances greater 
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than the circumferential dimension across each 
of said last named openings. , 

.7. A sprayer plate‘ of one-piece construction 
having concentric inner and outer circles- ‘of 
inlet openings in a rearward surface thereof 
for the separate admission of liquid fuel and a 
fuel-atomizing ?uid, together with a circle _.of 
outlet openings formed in a forward surface 
thereof at a diameter greater than} the diameter 
of said inner circle of inlet openings, a series 
of passages individually connecting each inlet 

’ opening of said inner circle with one of said 
outlet openings, each of said passages being of 
circular cross section throughout and having 
its axis of flow extending in a straight line from 
one of said surfaces to the other in normal 
relation to at least one of said surfaces, and a 

'series of passages individualy connecting each 
inlet opening of said outer circle with one of 
said first named passages to form a series of 
circumferentially spaced junctures within the 
body of said plate. 

8. In ,a liquid fuel atomizer, a sprayer plate 
constructed and arranged to discharge atom; 
ized fuel therefrom in a series of circumferen 
tiaily spaced jets diverging from a common cen 
tral axis,‘ said sprayer plate having inner and 
outer sets of inlet‘ pasages extending into said 
plate from rearward transverse surface ‘portions 
thereof and adapted to separately receive a liq 
uid fuel and a fuel atomizing ?uid, each of said 
?uids under pressure, each passage of one set 
Joining with a passage of the second set to form 
a series of internal fuel atomizing zones from 
which said atomized fuel is discharged, and a 
restrictor plate removably joined to said spray 
er plate for reducing the pressure at which one 
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of said fluids is supplied to one of said sets of‘ 
inlet passages, said restrictor plate having a cen 
tral opening therethrough communicating with 
said inner set of inlet passages and having at 
least one other opening therein of considerably 
smaller flow area than the combined flow area 
of said outer set of inlet passages, and a cir 
cular recess formed at the Joint between said 
plates for distributing ?uid from said last named 
opening to saidouter set of inlet passages. 

9. A sprayer member for effecting mixture of 
two fluids delivered thereto and for discharging 
the resulting mixture in a series of ‘jets angularly 
spaced about a common axis, said member hav 
ing axially displaced forward and rearward sur 
faces and having a series of angularly spaced 
ports extending therethrough from one of said 
surfaces to the other; said member having a se 
ries of angularly spaced ports extending partially 
therethrough from said rearward surface and ter 
minating at locations-intermediate said surfaces 
in junctures with ports of said ?rst named series, 
said rearward surface including a ‘centrally dis 
posed recessed portion having its wall formed as 
a surface of revolution about said axis, each port 
of said first named series having its axis of flow 
extending in a straight line substantially coplanar 
with said common axis and diverging obliquely 
therefrom in‘ a direction normal to the wall of 
said-recessed surface portion. , 

10, A combination atomizing and spraying 
member of one-piece construction adapted to 
atomize liquid received therein and to discharge 
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said liquid in an atomized state in lets angular-1y 
spaced about a common axis, said member hav 
ing axially displaced forward and rearward sur 
faces and having an inner and an outer group of 
inlet passages extending from angularly spaced ; 
openings in said rearward surface‘ and forming 
junctures within said member between individual 
ports'of the respective groups, said member hav 
ing a group of outlet passages connecting said 
junctures with-angularly spaced outlet openings 
in said forward surface, each of said outlet pas 
sages being of circular cross section and provid 
ing a constant flow area throughout greater than 
the flow area of any one of said inlet passages, 
said outlet openings having spaces therebetween 
greater than the diameter of any one of said out 
let passages, each of said inlet and outlet pas 
sages having its axis of flow extending in a 
straight line substantially coplanar with said 
common axis. I ' 

11. A sprayer member of one-piece construction 
for effecting mixture of two fluids delivered there 
to and for discharging the resulting mixture in a 
series of diverging jets, said member having for 
ward and rearward surfaces of symmetrical 
formation about a common central axis and hav 
ing a ?rst series of spaced ports extending there 
through from one of said surfaces to the other, 
said member having a second series of spaced 
ports extending partially therethrough from said 
rearward surface and terminating at locations in 
termediate said surfaces in junctures with ports 
of said ?rst series, said rearward surface in 
cluding a centrally disposed recessed portion to 

' ,gether with an annular surface portion surround 
ing said recessed portion, each port of said ?rst 
series having its inlet in said recessed portion 

' and having its axis of flow in a straight‘line sub 
stantially coplanar with said common axis and 
diverging obliquely from the corresponding axis 
of flow of the next adjacent port, each port of 
said second series having its inlet in said annular 
surface portion. ' 

12. A sprayer member of one-piece construction 
for effecting mixture of two ?uids delivered 
thereto and for discharging the resulting mixture 
in a series of diverging jets, said member hav 
ing forward and rearward surfaces of symmetrical 
formation about a common central axis and hav 
ing a ?rst series of spaced ports extending there 
through from one of said surfaces to the other, 
said member having a second series of spaced 
ports extending partially therethrough from said 
rearward surface and terminating at locations in 
termediate said surfaces in junctures with ports 
of said first series, each port of said first series » 
having its inlet for one of said ?uids in a cen 
trally disposed portion of said rearward sur 
face and having its axis of flow in a straight line 
substantially coplanar with said common axis and 
diverging obliquely from the corresponding axis 
of flow of the next adjacent port. each port of 
said second series having its inlet for the other 
of said fluids in a portion of said rearward sur 
face surrounding said centrally disposed portion, 
the ports of one of said series including ports each 
having its axis of flow substantially normal to 
one of said portions of said rearward surface. 
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