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This invention relates to an atomizer for 
atomizing liquids and semi-liquids. i 
Among the objects of the invention is th 

provision of a simple, dependable atomizer which 
will operate in a constant condition overlong 
periods of time. Another object is the provision 
ofan atomizer having a self-cleaning aperture 
through which the substance to be atomized 
passes into the atomizing fluid. A further object 
is the provision of an atomizer which requires less 
atomizing fluid to break up the material to be 
atomized and thus operates more efficiently. 
These and further objects of the invention Will 
become apparent in the following description. 
Although the atomizer of the present inven 

tion is capable of application in numerous fields 
where liquids or semi-liquids must be broken up 
and dispersed in an atomizing fluid, and it is 
not intended to limit the invention to any par 
ticular one of such applications, for purposes of 
illustration it will be described in connection 
with a burner for a furnace, such as an open 
hearth furnace. Many present day furnaces, 
such as open hearth furnaces, employ burners 
using liquid or semi-liquid fuels, such as oils 
and tars. Such fuels are particularly advan 
tageous in open hearth furnaces because of their 
high heat content and because they produce a 
long flame Which can be easily directed in the 
desired direction over the bath of metal being 
treated. For the efficient burning of oils and 
tars, hoWever, it is necessary to atomize or break 
up the fuel into very Small globules so that it 
can be uniformly mixed with combustion air. 
If the atomization is not properly done, it is 
impossible to get an intimate mixture of air 
and fuel and dense smoke will result with a con 
sequent low efficiency and the creation of a 
nuisance, 
Many different types of atomizers have been 

used in the past for atomizing such fluid fuels in 
furnace burners. Most, if not all of these, em 
ploy orifices out of which the materialto be 
atomized is forced under pressure, Such orifice 
being so located relative to the stream of atom 
izing fluid that the stream of fuel issuing from 
the orifice is subjected to currents and cross cur 
rents of the atomizing fluid, which break up the 
fuel and produce an intimate mixture of fuel 
globules and atomizing fluid. Such mixture is 
then fed to the burner where it is mixed with 
combustion air, the final mixture then being 
burned at the nozzle of the burner. i 
In atomizers of such design much difficulty 

has been eXperienced through the tendency of 
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4 Claims. (CI. 261-78) 
the orifice through which the fuel enters into 
the atomizing Stream toclog. In Spite of the 
relatively high speed of issuance of the fuel from 
such orifice, which is of fairly Small diameter 
relative to the volume offuel supplied the burner, 
fuel particles gradually build up on the orifice, 
probably starting on the taperedinner Surfaces 
of the fuel supply pipe adiacent the orifice where 
the Stream of fuelis forced to change direction. 
In any event, it has been found that after, ex 
tended periods of operation the orifices have 
become So narroWedi due to their gradually be 
coming clogged that the volume of fuel Which 
can be supplied to the burner is markedly, cut 
down. Such change requires alterations in the 
amount of atomizing fluid and combustion air 
from the original ideal adjustment, and eventu 
ally requires the complete shutting down of the 
burner and the cleaning of the atomizer. Fºur 
nace operators tend to put off such shut-down 
for cleaning of the burner as long as possible, 
since usually the atomizer is located in such 
position inside the conduit supplying the atomiz 
ing fluid asto. make it very inaccessible. The 
disadvantages in such prior art atomizers there 
fore have resulted in an overali decreased oper 
ating efficiency of the burner and consequently 
of the furnace. 
The atomizer of the present invention over 

connes the difficulties due to the inherent tend 
ency of the material being atomized or of foreign 
particles thereinto be deposited upon the Walls 
of the orifice from Which it isSues and conse 
quently gradually to change the characteristics 
of the atomizer. Broadly, such object is ac 
complished by the employment of a vibrating 
element located insuch orifice, the vibrating 
element being so designed that it repeatedly and 
continuously, contacts various portions of the 
walls of the orifice during operation of the atom 
izer, thereby accomplishing the dislodging of 
particles from the walls of the orifice and the 
maintenance of the original size of the opening. 
The invention will be more readily understood 

by reference to the accompanying drawings, in 
which: 

Figure 1 ls a view in plan of one modification 
of the atomizer of the present invention attached 
to a burner; ; , , v 

- Figure 2 is a view in longitudinal section taken 
through the line 2-2 in Figure 1; V 

Figure 3 is a view in cross section taken 
through the line 3-3 of Figure 1; 

Figure 4 is a view likewise in cross section, 
taken through the line 4-4 in Figure I; and 
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Figure 5 is a View in longitudinal cross section 
of a second modification of the atomizer of the 
present in Vention. 
The atomizer shown in Figures 1 to 4, inclusive, 

consists of a casing 4, in this instance in the 
form Cf a pipe, Which is connected by union 6 
to pipe 8 Which supplies a stream of atomizi:ng 
fluid under pressure longitudinally through the 
casing. The atomizer is supplied with fluid 
fuel through the pipe, Which in this instance is 
Of Smaller diameter than casing 4, eXtends trans 
Versely through the casing, and is Welded thereto 
to form a fluid-tight connection. One end of 
pipe º eXtending a substantial distance cutside 
casing 4 is provided With a conventional pipe 
cap di screwed to the end thereof, Such cap be 
ing removable for inspection purposes. The op 
posite end of pipe 10 extending on the other 
side of casing 4 is connected to pipe 2 Which 
Supplies fluid fuel to the atomizer. Connection 
between pipe 12 and pipè lO is effected by inion 
A. The atomizer may thus be easily removed, 
if necessary, simplyby disconnecting unions 6 
and i 4 and by uniscrewing it from the rear of the 
burner f6, the rear of Which is shown schemati 
cally in Figure 1, orother elements to Which it 
may be connected. it is to be understood that 
burner 6 - incorporates therein means (not; 
shown) for supplying and mixing combustion 
air With the atomized fuel fedthereto from the 
atomizer. 

Pipe 0, through which the fuel to be atomized 
is supplied, is provided With an orifice: 7 located, 
as ShoWn, On the side of pipe O opposite the 
direction from Whichthe atomizing fluid is fed 3 
and, for purposes of operating efficiency and con 
venience, on the axis of casing 4. Fluid fuel sup 
plied under pressure from pipe 2 to pipe 
isSues as a stream from orifice l'7, as indicated 
by the arrow in Figure 2, and is immediately 
subjected to the action of thè atomizing fluid, 
Which may be air, steam, or the like, whichis 
traveling through the casing, 4 toward the left in 
Figure 2, The presence of the transverse pipe 10 
in the casing causes a narroWing of the path With. 
a consequent Speeding up of the atomizing fluid, 
as Well as a splitting of Such fluidinto two streams 
which flow about pipe O and unite, with numer 
Ous eddies, at a point Islightly to the left (in 
Figure 2) of orifice 7. Such impingement of the 
atomizing fluid upon the Stream of fluidi fuel 
issuing from the orifice effects a very - efficienti 
breaking up of Such fuelinto small globules and 
their distribution uniformlythroughout the atom 
izing medium. The mixture of atomized fluid 
and atomizing medium mixture continuesto pro 
gress to the left, passing twist plate 28, which 
is in the form of a Small portion of a spiral and 
is Welded to the inner Surface of casing 4 "at a 
position adiacent the burner. Such twist plate 
still further agitates the mixture, breaking the 
fuel globules up into still:finer particles and pre 
venting their settling in the progress of the miX 
ture into and through the burner. 

In accordance With the present invention, aper 
ture 7 is provided With a vibrating member 8 
projecting into the orifice, such vibratorbeing so 
mounted asto allowits.free vibration or oscilla 
tion With an amplitude sufficient to alloWit to 
touch all points On the periphery of the orifice. 
In the modification shown in Figures 1 to 4, inclu 
sive, the vibrating, member 8, which consists of 

the pipe i 0, a Zone Within the boundaries of the 
orifice 17, and a zone 2: within the "pipe 10, is 
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Supported from a point in front of the orifice, 
that is, at a point Where the fluid fuel hasaliready 
been atomized. As shown, the support for vibra 
tor 8 consists of a pin 24, eXtending transversely 
through the axis of casing 4, to Which vibrator 8 
is attached by the eye portion 22 on the rear 
thereof. The vibrator is centered by means of 
spacer sleeves 26 on either side of the eye portion 
22. Pin 24 is Welded to the casing 4 to make a 
fluid-tight assembly. The internal diameter of 
the eye portion 22 is Sufficienty larger than the 
diameter of the pin 24, and the Spacer seeves 26 
are SUfficiently Short relative to the interna 
"diameter of the casing and the Width of eye 22, 
to allow the vibrator member 18 to oscillate freely 
so as to be able to contact every point On the 
periphery of the orifice. 

In order to allow the passage of a desired 
amount of fuel to be atomized, orifice 7 must 
be made of Such area relative to the crOSS-sec 
tional area of the vibrator 8 that the difference 
in their areas provides sufficient passage for the 
fuel required. Both the orifice and the vibrator 
are preferably, made cylindrical, since Such con 
figurations alloW repeated contacts between the 
vibrator and the Walls of the orifice with a min 
imum or wear and allow easy calculation of the 
sizes of both necessary for a givenfuel require 
ment in a particular application. It is to be 
understood, however, that other shapes of orifice 
and vibrator may be employed, so long as the 
effective area through Which the fiuid passes is 
correct for the jobin handand the Vibratoris 
of such shape that it may contact all or substan 
tially all of the orifice wall. 

In the modification shown in Figures 1 to 4, 
inclusive, vibration of member 8 is accomplished 
by the passage through the atomizer of the fluid 
to be atomized and of the atomized fluid. It is 
obvious that element 8 is Vibrated or oscillated 
primarily through the impingement upon zone 19 
thereof of the miXture of atomized fluid and 
atomizing medium, since such zone has the 
greatest effective area and is subjected to eddy 
ing currents of high velocity. Superimposed 
upon such effect, however, are the tendencies of 
thefluid fuelin pipe 0to thrust the vibrator 18 
in the direction in which the fuel travels in the 
pipe by its action against, zone 2, and the action 
of the fluid flowing through the orifice between 
itand the innerzone of the vibrator, which action 
probably tends to center the vibrator in the 
orifice. AS a result of Such three coacting forces, 
the vibratori oscillates rapidly during use of the 
atomizer, apparently describing randon paths 
and effectively contacting all pointS On the inner 
surface of the orifice. The orifice is therefore 
continuously.maintained at its original size, and 
deposits of fuel or foreign matterare effectively 
prevented from building up in the orifice or on 
the inner approachesthereto, as well, due to the 
agitation in the fuel produced by oscillation of 
portion 2 of the vibrator. 

In the modification of the atomizer shown in 
Figure 5, the relationship of the parts is in gen 
eral the same asthat in the first modification, the 
maindifferencelying in the manner in Which the 
vibratoris Suspended. The atomizer 3 consists 
of a casing.32, connected by union 34 to the pipe 
36 Which supplies the atomizing medium. Pipe 
38, which carries the fuel, extends transversely 
of the casing, 32, as shown, and is Welded thereto 
to provide a fluid-tight Structure. One end of 
pipe 38 ris provided With cap 40, Whereas the 
opposite end is connected by union 42 to fuel 
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supply pipe 44. As in the case of the first modi 
fication, the atomizer is shown connected to a 
burner, the rear end of which, designated 46, is 
shown schematically in Figure 5. The end of the 
atomizer adjacent the burner is provided with a 
twist plate 47 similar to that employed in the first 
modification, to aid in promoting and preserving 
uniformity of distribution of the fuel in the 
atomizing medium. i - 

Fuel pipe 38 is provided with an orifice 48 which 
is preferably located, as shown, on the longitudi 
nal axis of casing 32 and on the side of pipe 38 to-. 
ward the discharge end of the atomizer. A hole 
50 is provided in the pipe 38 at a location dia 
metrically opposite the orifice 48, and into such 
hole, Which is threaded, there is Screwed the pipe 
52. Cap 54 on the opposite end of pipe 52 pro 
Vides a fluid-tight structure, said capi also serV 
ing as a support for the elongated hook member 
56 which is held in place through a centrally lo 
cated hole in the cap by means of nuts 58. 
The vibrator member 60 is provided with an 

elongated stem 62 having an eye member 64 on 
the rear thereof, said eye memberbeing threaded 
over the hook on member 56. Such construction 
alloWS Sufficient freedom of movenent of the Vi 
brator member 60 that it can oscillate or vibrate 
so as to touch the periphery of the orifice 48 at 
every point. The botton portion of the Vibrator 
in the vicinity of the orifice 48 is shown as hav 
ing a Somewhat arger diameter than the stem. 
Such enlarged portion may be considered to con 
sist of three zones, each Subjected to different 
forces during the operation of the oscillator. The 
zone 68, below and outside the orifice 48, is sub 
jected to the eddying currents of the atomizing 
fluid and of the mixture of Such fluid and atom 
ized fuel. The action of Such fluids on zone 68 
of the Vibrator tends to Vibrate it like a musical 
reed: Such action undoubtedly contributes the 
greatest effect, in vibrating the element 60. AS 
in the case of the first modification, however, 
added to the effect of such outer portion of the 
vibrator are the effects of the fluid fuel upon the 
zone 70 of the element, which lies within pipe 38 
and above the upper edge of the Orifice, and the 
effect of the fluid fuel in flowing downwardly be 
tween the boundaries of the orifice 48 and the 
zone 72 of the vibrator 60, which confronts the 
orifice. As a consequence of such forces, element 
60 vibrates during operation of the atomizer, 
contacting every portion of the orifice apparently 
at random, thereby keeping of the orifice free 
fron any deposits and of a constanti effective 
area. The modification of the atomizer shown in 
Figure 5 is particularly advantageous because of 
the fact that the supporting means for the vi 
brator is readily accessible when the atomizing 
fluid supply pipe is disconnected from the atom 
izing casing. Thus, inspection and renewall of the 
Vibrator element or any of its parts, may be read 
ily carried out merely by disconnecting union 34 
and swinging pipe 36 away, thereby exposing the 
rearend of the pipe 52 and the cap 54. The atom 
izer shown in both modifications is adapted for 
quick remOVal as a Whole and for replacement by 
another atomizer, When necessary, thereby re 
quiring the burner With Which it is used to be 
Out of Service for a minimum of time. 
Where aSI have Shown and described particu 

lar preferred embodiments of my invention, it is 
to be understood that such embodiments are il 
lustrative Only and that numerous variations ob 
Vious to those skilled in the art may be made 
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6 
within the scope of the invention. Itherefore 
claimas new the following: - 

1. An atomizer comprising an elongated cas 
ing, said casinghaving an open passage of sub 

º stantial area therethrough at all times, means 
to feed an atomizing fluid under pressure into 
the casing, means to introduce material to be 
atomized into the casing comprising a conduit 
leading into the casing, said conduit being dis 
posed substantially at right angles to the stream 
ofiatomizing fluidthrough the casing, said, con 
duit haVinganorifice therein on the side thereof 
Opposite the direction from Which the atomiz 
ingfluid flows Whereby a strean of materialisSu 
ing from the orifice is subjected to the atomizing 
action of streams of atomizing fluid flowing 
around the conduit, an elongated member hav 
ing a stem of less diameter than the orifice pro 
jecting at allitimes a substantial distance from 
a point outside the conduit through the orifice 
and into the conduit, said member being so lo 
cated that its axis substantially coincides with 
the aXis Of the orifice, a cylindrical member 
positioned across the casing at a point a sub 
stantial distance from the orifice in the di 
rection of flow of the atomizing fluid, an eye 
member on the end of the elongated member fit 
ting loosey about the cross member, and Spacer 
sleeves on each side of the eye member for hold 
ing the elongated member in general alignment 
With the orifice, the cross member and spacing 
members holding the elongated member loosely 
so as to allow it to oscillate into contact with the 
entire periphery of the orifice when subjected 
to the action of thestreams of the atomizing fluid, 
the material to be atomized, and the mixture of 
atomizing fluid and atomized material. 

2. An atomizer comprising a casing having an 
inlet for introducing atomizing fluid under pres 
Sure and an outlet, a transverse conduit enter 
ing Said casing between said inlet and said out 
let and having a discharge orifice within said 
casing directed toward said outlet for introduc 
ing fluid to be atomized, mounting means within 
Said casing, and a stem loosely carried by said 
mounting means and having a free end portion 
eXtending through said orifice, said stem having 
a centered position in said orifice in Which its 
aXis is perpendicular to the plane of Said orifice 
and When subjected to the action of the stream 
of atomizing fluid vibrating freely and continu 
ously from Said centered position into contact 
With the orifice walls throughout the periphery 
of the orifice for preventing clogging of the 
orifice. 

3. An atomizer comprising a casing having an 
inlet for introducing atomizing fluid under pres 
sure and an outlet, a transverse conduit entering 
Said casing between said inlet and said outlet and 
haVing a discharge orifice Within Said casing di 
rected toward said outlet for introducing fluid 
to be atomized, mounting means Supported in 
said casing between said orifice and said outlet, 
and a stem loosely carried by said mounting 
means and having a free end portion extending 
through said orifice, said stem having a centered 
position in which it is spaced equidistantly from 
the orifice walls and its axis is perpendicular to 
the plane of said orifice, said stem When sub 
jected to the action of the stream of atomizing 
fluid Vibrating freely and continuousy from Said 
centered position into contact With the orifice 
walls throughout the periphery of the orifice for 
preventing clogging of the orifice. 

4. An atomizer comprising a casing having an 
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inlet, for introducing atomizing fluidi under pres 
sure and an outlet, a transverse conduit enter 
ing saideasing between said inlet and said outlet 
and having a discharge orifice within said casing 
directed toward said. Qutlet, for introducing fluid 
to be atomized, mounting means supported on 
said conduit aligned with said orifice and extend 
ing toward said inlet, and a stem loosely carried 
by Said mountirg, means and haVing a free end 
portion of Luniform diameter eXtending ahead 
through said orifice, said stem having a cen 
tered positiora in said orifice in Which its axis is 
perpendicular to the plane: of said orifice and 
When subjected to the stream of atomizing fluid 
vibrating freely and continuously from Said cen 
tered position into contact With the orifice Walls 
throughout the periphery of the orifice for pre 
venting clogging of the orifice. 

JOHN CEECKON. 
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