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This invention relates to atomizers for 
fluids. More particularly, the invention re 
lates to atomizing means for liquids under 
pressure for use in oil furnaces and the like. 

5 The invention relates further to mechanism for maintaining the nozzle in atomizing de 
vices, clean and free from obstructing de 
posits. 

Generally speaking, the inyention consists 
10 in the provision of an atomizer having the 

general formation of a tube in which there, 
is positioned at one end a plurality of ducts, 
the passageway or communication from the 
interior of the tube being periodically ob 

15 structed by the rotation of a cylindrical mem 
ber within the tube, said cylindrical member 
having a plurality of spiral grooves on its 
surface, whereby rotation is imparted to said 
cylindrical member by the movement of fluid 

20 along said grooves. The invention also con 
templates the utilization of an auxiliary mix 
ing chamber exterior to the end passage 
ways, and a single aperture nozzle com 
municating with said passage. 
An important object of the invention 

therefore is the provision, in an atomizer, of 
a cylindrical member which is rotated by the 
movement of fluids through-the atomizer 
and 'which, by its rotation, periodically in 

30 terrupts the movement of the fluid to the 
atomizer and thereby serves to break up the 
fluid and separate the same into minute par 
ticles. Another object of the invention is 
to provide means in a rotatable member posi 
tioned within a tubular casing, having a plu 
rality of displaced ducts in one end of the 
casing which serve to maintain the passage 
of said ducts clear, and thus maintain the 
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efficiency of the atomizing apparatus. Other's 
40 objects of the invention are contemplated in 

the provision of plural atomizing or mixing 
agencies in a single apparatus, said agencies 
having different modes of securing the break 
ing up of the fluid; in means for varying the 

45 volume of atomized fluids emitted by said 
... atomizer, and in the provision of means for 

automatically adjusting for wear in a ro 
tatable member within the atomizer casing. 
Various other objects will become apparent 

. go in consideration of the following specifica 

tion, bringing out details of construction and 
methods of manufacture, and on inspection 
of the accompanying drawing, in which: 

Fig. 1 is a longitudinal section of the atom 
izer showing the rotatable member and the 
nozzle construction; 

Fig. 2 is an end view showing the nozzle 
of the atomizer; w 

Fig. 3 is a section taken on line 3-3 of 
Fig.1; 

Fig. 4 is a detailed view of the notched end 
E. the spiral grooves of the rotatable mem 
er; Vu 

the atomizer partly in sections showing the 
ducts or passageways for the fluid. 

Referring more particularly to Figure 1. 
of the drawing, there is shown, by way of ex 
ample, an atomizing unit which may be use 
full as atomizing means for heavy hydro 
carbons in household heating furnaces or 
analogous uses. The atomizer unit 10 is at 
tached to a supporting plate 11 by inter 
engaging threads formed on the surface of 
the casing 12 of the atomizing unit. The 
casing 12 is in general, of cylindrical or tubu 
lar form, one end 13 of the same being open, 
and the other end being closed there being 
a block 14 integral with the end of the casing 
or supporting tube 12 to prevent the passage 
of liquids or fluids therethrough, except as 
hereinafter provided. The closed end is 
preferably provided with a plurality of ducts 
or passageways 15 (see Figure 1 and Figure 
5), these passageways being distributed about 
the axis of the casing in approximately par 
allel relation to said axis, and lying approxi 
the casing. 
Within the casing or tube 12, is positioned 

a rotatable member 20, having a cylindrical 
surface upon which is formed a plurality 
of spiral or helical grooves 21 extending from 
one end of the member to the other. The 
outside diameter of the cylindrical member 
is approximately that of the interior of the 
cylindrical cavity within the casing, there 
being a sufficient clearance to permit free 

mately in a circle concentric with the axis of 

Fig. 5 is an end view of the casing illus 
trating the ducts therein; and w - 

Fig. 6 is a side view of the closed end of 
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rotation of the rotatable member within the 
casing, in accordance with the pressure exert 
ed by the passage of fluids through the spiral 
grooves 21, above referred to. 

Preferably the cylindrical member 20 is 
mounted for axial rotation upon a ball bear 
ing 22, the same being mounted in recesses 
23 and 24, the recess 23 being cut in the in 
terior end of the block 14 at the end of the 
casing, and the corresponding recess 24 being 
formed in the adjacent end of the cylindrical 
member 20. The block 14 is made prefer 
ably of brass, and the rotor member 20 of 
steel. The end of the cylindrical rotor 20. 
is positioned closely adjacent the block 14 
and consequently, in rotation, intermittently 
obstructs the passageways, and prevents the 
free passage of liquids or other fluids through 
the same. At the discharge end of the cylin 
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drical member 20 the raised helical portions 
intervening between the individual grooves 
21 are provided with notches for the purpose 
of improving the self cleaning feature of the 
nozzle and to enhance the operating qualities 
of the nozzle generally. 
The cylindrical member 20 is held in po 

sition within the tube and is prevented from 
substantial axial movement therein by means 
of a pin 30 which is transversely positioned 
across the cavity within the casing 12, in 
apertures 31, and 32 formed in the casing 
wall. The pin is removable but is normally 
held in position in the casing wall at the end 
of the rotatable member 20 by means of a coupling 33. - 
This coupling has screw-threaded engage 

ment with the end of the casing in such 
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manner as to enclose or encase that portion 
of the casing or tube which contains the pin 
30, and thus prevent removal of the pin, ex 
cept subsequently to the removal of the cou 
pling 33. The coupling 33 has screw-threads 
at one end whereby engagement is made with 
a pipeline to a supply of fluid under pressure 
which is to be subjected to the atomizing 
process of the atomizer. The rotatable mem 
ber 20, in relation to the pin 30 and the end 
block 14, is slightly movable in an axial di 
rection, there being no necessity for a tight 
fit as regards the end pivotal connection of a 
the rotor, since the outflow of fluids through 
the tube 12 and through the spiral passage of 
the rotatable member 20, serves to force this 
member to the left, as shown in Figure 1 of 
the drawing, into close proximity with the 
terminal block 14 in the end of the casing. 
The apparatus, as herein above described, 

forms a complete operative unit which may 
be utilized for atomizing hydro-carbon fuel, 
for example, in a furnace unit or similar fuel 
burning means. For many uses, however, it 

CS 

is desirable to add an additional member forming a separable nozzle 40, this nozzle 
being in screw-threaded engagement with a 
coupling member 41, which in turn has screw 
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threaded engagement with the end of the 
block 14. The nozzle 40 is, because of the 
Screw-threaded engagement with the cou 
pling 41, removable and consequently it is 
possible to make use of a number of nozzles 
having ducts or passageways 42 of dissimi 
lar cross section, and thus vary the volume of 
fluids ejected from the atomizer or the pres 
Sure of atomization. . . . 
The bore 44 of the nozzle coupling 41, is 

coaxially constructed in relation to the bore 
45 which forms the connecting means to the 
casing 12 of the tube 10, and bore 45 is coun 
tersunk to form an annular ledge to seat the 
outer end of the block 14. By this construc 
tion also a chamber or cavity 46 is formed 
intermediate the end of the block 14, and the 
countersunk portion of the bore 45 which 
serves as a mixing chamber in which the in 
coming fluid, as it passes through the outlet 
ports of the various ducts 15 is thoroughly 
intermixed, and the particles further broken 
up after their passage through the current 
interrupting mechanism hereinabove de 
scribed. After the mixing operation in the 
chamber 46, the fluid passes out of the nozzle 
duct 42 into the interior of the furnace or 
other chamber to which the atomizer is ap plied. 

- Operation 

The operation of the atomizer may be 
briefly indicated at this point. The fluid, 
such as for example, a hydrocarbon oil is 
connected under pressure to the counler 33 
and permitted to pass through the spiral 
grooves 21 formed on the surface of the ro 
tatable member 20 within the interior of the 
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atomizer casing 12. The movement of this 
fluid under pressure causes a rotation of the 
rotor-20 in a direction dependent on the di 
rection of the grooves, and consequently there 
is an intermittent valvular action in relation 
to the inlet ports of the various individual 
ducts 15 in the closed end of the casing. The 
starting and stopping of each fluid stream as 

: it passes from a given spiral groove into a 
given duct 15 is instantaneous due to the 
fact that each groove at the end is cut in an 
axial direction, to form a notch 21a, the ro 
tating member thus presenting at the end. 

lic. 

thereof adjacent the inlet portion of the 
ducts, cutting edges formed by plane surfaces 
each lying approximately in a plane passing 
through the axis of the rotor. This intermit 
tent making and breaking of the fluid cur 
rents passing through the various individual 
ducts, serves to break up the fluid here as 
sumed to be a hydrocarbon, into a plurality 
of jets, and, inasmuch as the rotor rotates ' with a relatively rapid speed, a thorough 
breaking up of the liquid is secured. The 
atomizer, as described, may be successfully 
employed without the end nozzle for various 
purposes. The end nozzle with its single out 
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let duct 42, secures a more thorough break 
ing up of the fluid in the mixing chamber 
46 into which the intermittent jets of fluid 
are passed, becoming thoroughly intermixed 

O 
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therein. Should the volume of liquids or 
fluids passing out of the nozzle be too great, 
the nozzle may be readily removed and re 
placed by a new nozzle adapted to the specific 
requirement of the atomizer. 
Attention should be directed to one or two 

features of my invention which are of con 
siderable importance. In the first place, it 
should be reiterated that the steel rotor head . 
in engagement with the brass head 14 insures 
a continuous connection between the two 
members, irrespective of the amount of wear 
which the device may receive. This is of 
considerable advantage in atomizers of the 
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through said passageways. 
(5. 

present 
the rotor and the nozzle head insures a clear 
passageway for the fluid. - It has been found 
that without this rotatable member, the pas 
sage ducts clog, and the whole device becomes 
inefficient or entirely inoperable. ; 
Another "feature is the utility with which 

the atomizer may be employed for fluid 
under diverse pressures. The atomizer has 
been successively used under a pressure 
'of 200 pounds per square inch, and also 
at low pressures just sufficient to cause 
rotation of the rotor. A further important 
advantage of my invention resides in the ease 
in which the nozzles may be changed to ac 
commodate changes in density or viscosity of 
the fluid. Spiral rotatable passageways are 
desirable, as it is easier in this way to atomize 
the fluid, and this atomization with such pas 
sageways tends to vary with the pressure 
changes; the rotor arrangement, furthermore, 
facilitates the use of ducts of small cross 
section which are very desirable in pressure 
control. - 

It will be apparent to those skilled in the 
art that modifications of the invention here 
in shown and described may be made, and it 
is desired therefore to protect the invention 
broadly as well as specifically, as indicated by 
the claims hereto appended. 
I claim: 
1. A burner nozzle comprising a sing 

having a series of passageways at one en 
thereof and a cylindrical chamber therein. 
communicating with the said passageways, a 
rotatable member in the said chamber having 
a series of inclined openings therein adapted 
to communicate with the said passageways, 
and so inclined and positioned that when a 
liquid-containing fuel is passed through the 
said openings the said member will be ro 
tated, producing intermittent free communi 
cation of the said openings with the said 
passageways, and pulsation of the said fuel 

2. A burner nozzle for fluids under pres 
Sure comprising a tube, a block at one end of 

type, inasmuch as the proximity of 

said tube having a plurality of passageways 
from the interior to the exterior of the tube, 
and a cylindrical rotatable member posi 
tioned within the tube and in close proximity 
to the passageways, adapted to intercept in-70 
termittently the movement of fluid through 
said passageways, said rotatable member be 
ing of a form so as to be rotated solely by the 
unrestricted passage of fluid through said 
E. in a direction parallel to the axis of the 
tube. , . 

3. A burner nozzle for fluids under pres 
sure consisting of a tube open at one end; a. 
block positioned at the other end of the tube; 
a plurality of ducts in said block extending, 
from the interior to the exterior of the tube; 
and a cylindrical rotatable member mounted 
within said tube, one end of said cylindrical 
member having radial portions positioned to 
form intermittent obstructors for the inner 
ends of the ducts when the said cylindrical 
member is rotated, said cylindrical member 
being of a form so as to be rotated solely by 
the passage of-fluid through the tube. 

4. A burner nozzle for fuel liquids under 
pressure consisting of a tube open at one end, 
a block positioned at the other end of the 
tube, a plurality of ducts in said block extend 
ing from the interior to the exterior of the 
tube, and a cylindrical rotatable member 
mounted within said tube, the sides of said 
member having formed thereon a plurality of 
spiral grooves extending from one end of the 
same to the other, said spiral grooves pre 
senting at one end of the member radial por 
tions positioned so as to form intermittent 
obstructors for the inner ends of the ducts 
when the cylindrical member is rotated. 

5. In a burner nozzle the combination of a 
casing open at one end and having a block 
at the other end, said.block having ducts po 
sitioned thereon and communicating from 
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the interior of the casing to the exterior . 
thereof, a rotatable cylindrical member po 
sitioned within the casing, said member hav 
ing helical grooves formed on the surface 
thereof adapted to successively communicate 
with said ducts, said grooves at the end of 
the cylindrical member presenting therebe 
tween end obstructors adjacent said block 
adapted to intermittently obstruct said d 

age upon rotation of said member by the pass 
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of fluid through the casing, means for pre 
venting substantial axial movement of said 
cylinder, and a nozzle removably attached to 
said block and communicating with said 
ducts. 

6. In a burner nozzle, the combination of 
a casing having a hollow interior open at one 
end; a plurality of ducts at the other end of 
said casing communicating from the interior 
of the casing to the exterior thereof; a nozzle 
removably attached to the end of the casing 
in which said ducts are positioned, there be 
ing formed a chamber intermediate the end 
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of the casing and said nozzle for the mixing 
of fluids passing therethrough; a rotatable cylindrical member positioned within said 
casing, said member having spiral grooves 
formed thereon and terminating at one end 
of the member so as to form a plurality of ra 
dial notches adapted in rotation to intermit tently permit free passage of liquid through 
said ducts; means for supporting said mem 
ber so as to permit free rotation thereof; and 
means for preventing axial movement of said 
rotatable member. 

7. In a burner nozzle, the combination of 
a tube closed at one end, and having a plu 
rality of passageways in said closed end com 
municating from the exterior to the interior 
of the tube; a nozzlehaving a single passage 
way in communication with the end of the 
tube in which said passageways are formed; 
a cylindrical member positioned within said 
tube and having a plurality of spiral grooves 
formed thereon whereby terminal radially 
extending notches are formed at the end of 
the cylinder adjacent the inner end of said 
passageways; a bearing intermediate the 
closed end of said tube and the adjacent end 
of said cylindrical member; said closed tube 
end and adjacent end of the cylindrical mem 
ber having recesses formed therein to retain 
said bearing in position; and a pin positioned 
lengthwise across said tube at the other end of 
the cylindrical member to retain said mem 
ber from substantial rearward movement. 

8. In a burner nozzle, the combination of 
a tube closed at one end, and having a plu 
rality of passageways in Said closed end com 
municating from the exterior to the interior 
of the tube; a nozzle having a single passage 
way in communication with the end of the 
tube in which said passageways are formed; 
a cylindrical member positioned within said 
tube and having a plurality of spiral grooves 
formed thereon whereby terminal radially 
extending notches are formed at the end of 
the cylinder adjacent the inner end of said 
passageways; a bearing intermediate the 
closed end of said tube and the adjacent end 
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of said cylindrical member, said closed tube 
end and adjacent end of the cylindrical mem 
ber having recesses formed therein to retain 
said bearing in position; and a pin positioned 
lengthwise across said tube at the other end 
of the cylindrical member to retain said mem 
ber from substantial rearward movement, 
and means for retaining said pin in posi 
tion, comprising a removable coupling mem 
ber screw-threaded upon said tube and adapt 
ed in threaded position to prevent axial move 
ment of said pin. 

9. In a burner nozzle, the combination of a 
tube having an approximate cylindrical for 
mation, and having one end open and a plu 
rality of passageways formed in the other end 
of the tube transversely displaced about the 
tube axis and in communication with the in 
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terior of said tube; a cylindrical member 
within the tube having spiral grooves cut in 
the surface thereof; said grooves extending 
to one end of said member and forming a 
plurality of radially extending ridges and so 
positioned that upon rotation of the cylin 
drical member, they will intermittently ob 
struct communication from the spiral pas 
sageways of the cylindrical member to the 
passageways formed in the end of the tube; 
a bearing mounted in recesses formed in the 
ends of the cylindrical member and the closed 
tube end; and means for normally preventing 
substantial rearward movement of said cylin 
drical member, said cylindrical member being 
free to rotate about its axis within said tube. 

10. In a burner nozzle, the combination of a tubehaving an approximate cylindrical for 
mation, and having one end open and a plu 
rality of passageways formed in the other 
end of the tube, transversely displaced about 
the tube axis and in communication with the 
interior of said tube; a cylindrical member 
within the tube having spiral grooves cut in 
the surface thereof; said grooves extending 
to one end of said member and forming a plu 
rality of radially extending ridges adapted, 
on rotation of the cylindrical member, to in 
termittently obstruct communication from 
the spiral passageways of the cylindrical 
member to the passageways formed in the 
end of the tube; a bearing mounted in re 
cesses formed in the ends of the cylindrical 
member and the closed tube end; means for 
normally preventing substantial rearward 
movement of said cylindrical member, said 
cylindrical member being free to rotate about 
its axis within said tube; and a nozzle hav 
ing a disengageable coupling member Se 
cured to the closed end of said tube, said 
nozzle having a single jet orifice and forming with the end of the closed casing a mixing 
chamber for the mixing of fluids passing therethrough. 

11. In a burner nozzlea tube having a plu 
rality of passageways at one end, a cylin 
drical member rotatably mounted within the 
tube and having a plurality of raised portions 
forming spiral grooves therebetween, said 
cylindrical member being so positioned so 
that said grooves may intermittently com 
municate with the passageways formed in the 
end of the tube when said cylindrical member 
is rotated, the end of said raised portion ad 
jacent the passageways forming intermittent 
obstructions to the passageways during rota 
tion of said cylindrical member, and means 
for retaining said rotatable member in posi 
tion in said casing. 

12. In a burner nozzle the combination of a casing having a passageway in one end 
thereof, a rotatable element mounted on its 
surface and having spiral grooves thereon 
extending from end to end of said element, 
the outer diameter of said element being ap 
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proximately equal to that of the inner diam 
eter of the casing whereby a movable con 
stricted passageway through the casing is 
provided by the spiral grooves on the rotat 
able element, and a member, having a plu rality of openings for the fluid disposed ad 
jacent the discharge end of the casing, the 
end of said rotatable element being posi 
tioned in close relation to said member, said 
openings being positioned in the path of ro 
tation of said spiral grooves. I 

13. In a burner nozzle the combination of a 
casing; a nozzle formed on one end of said 
casing providing a mixing chamber interme 
diate said nozzle and casing; a member hav 
ing a plurality of openings disposed interme 
diate said mixing chamber and casing 
through which the fluid is discharged into 
said mixing chamber; a rotatable cylindrical 
element mounted within said casing, the 
diameter of said element being approximate 
ly that of the inner diameter of said casing, 
said rotatable element having a spiral groove 
formed in the surface thereof intermediate 
its ends whereby movement of the fluid along 
said spiral groove causes rotation of said ro 
tatable element, and the openings in said 
member being in the path of the rotation of 
the discharge end of said groove whereby 
free flow of the fluid through said opening is 
intermittently obstructed by the rotation of 
said element. 

14. In a burner nozzle, the combination of 
a cylindrical tube having a jet orifice at one 
end; a cylindrical element rotatably mounted 
within said tube having a tangential groove 
cut in the surface of said rotatable element 
intermediate its ends and inclined to the axis 
of said rotatable element, whereby a imove 
ment of fluids through said casing causes ro 
tation of said rotatable element and an in 
tervening member disposed between the jet 
and the cylindrical element provided with a 
plurality of openings for the purpose of 

; establishing communication between the jet 
and the grooves in the cylindrical element, 
said openings being adjacent the end of said 
tangential groove whereby the free path of 
fluid through said opening is intermittently. 
obstructed. - - 

15. In a burner nozzle, the combination of 
means for supplying a fluid under pressure, 
a member having at least one aperture 
through which the compressed fluid is caused 
to discharge, and an element adapted to be ro 
tated including means in close relation with 
the apertured member and on the pressure 
side thereof and adapted to intermittentl 
obstruct said aperture, and said rotatable ele 
ment also including means for causing rota 
tion of the element when fluid under pressure 
passes through an aperture in said member. 

16. In a burner nozzle the combination of a 
casing open at one end and having a block at 
the other end, said block having ducts posi 
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tioned thereon and communicating from the 
interior of the casing to the exterior thereof, 
a rotatable cylindrical member positioned 
within the casing, said member having heli 
cal grooves formed on the surface thereon 
adapted to successively communicate with 
said ducts, said grooves at the end of the 
cylindrical member presenting therebetween 
end obstructors adjacent said block adapted 
to intermittently obstruct, said ducts upon 
rotation of said member by the passage of 
fluid through the casing, and means for pre 
venting substantial axial movement of said 
cylindrical member. 

17. In a burner nozzle, the combination of 
a casing having a hollowinterior open at one 
end, a E. of ducts at the other end of 
said casing communicating from the interior 
of the casing to the exterior thereof, a rotat 
able cylindrical member positioned within 
said casing, said member having spiral 
grooves formed thereon and terminating at 
one end of the member so as to form a plu 
rality of radial notches adapted upon rota 
tion to intermittently permit free passage of 
liquid through said ducts, means for support 
ing said member so as to permit free rotation 
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thereof, and means for preventing axial 
movement of said rotatable member. 

18. In a burner nozzle, the combination of 
a tube closed at one end, and having a plu 
rality of passageways in said closed end com 
municating from the exterior to the interior 
of the tube, a cylindrical member positioned 
within said tube and having a plurality of 
spiral grooves formed thereon wherebyter 
minal radially extending notches are formed 
at the end of the cylinder adjacent the inner 
end of said passageways and which intermit 
tently obstruct said passageways when said 
cylindrical member is rotated, a bearing in 
termediate the closed end of said tube and the 
adjacentend of said cylindrical member, said 
closed tube end and adjacent end of the cylin 
drical member having recesses formed there 
in to retain said bearing in position, and a 
pin positioned lengthwise across said tube 
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at the other end of the cylindrical member 
to retain said member from 
ward movement. 

19. In a burner nozzle, the combination of tube having an approximate cylindrical 
formation, and having one end open and a 
plurality of passageways formed in the other 
end of the tube transversely displaced about 

substantial rear 

the tube axis and in communication with the 
interior of said tube, a cylindrical member. 

y within the tube having spiral grooves cut in 
the surface thereof, said grooves extending 
to one end of said member and forming a plurality of radially extending ridges adapt 
led on rotation of the cylindrical member to 
intermittently obstruct communication from the spiral passageways of the cylindrical 
member to the passageways formed in the 
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end of the tube, a bearing mounted in recesses 
formed in the ends of the cylindrical member 
and the closed tube end, and means for nor 
mally preventing substantial rearward move 
ment of said cylindrical member, said cylin 
drical member being free to rotate about its 
axis within said tube. In testimony whereof, I affix my signature. 

FRANK. J. CURRAN. 


